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Hydraulic Portable Riveting Machines. 


The Niles Tool Works Co., of Hamilton, 
with Eastern branch at 136 and 138 
Liberty street, New York, have brought out 
a large class of hydraulic portable riveting 
machines, of which we give some illustra- 
tions on this and the succeeding page. 
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. Fig. 


Fic, 1 shows a direct-acting portable 
riveter, well adapted for heavy riveting. 
machines are made of any desired 
‘epth of throat, from 12 inches to 6 feet, and 
th power to close any size rivets up to 14 
The cut represents a direct-acting 

‘ine, having «a 12-inch throat, and capa- 
! exerting a pressure of 150 tons on the 
rivet. It suspended from a universal 
er, which it to be swung in 
nceivable position, The water press- 
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enables 











ure is supplied through a telescopic pipe, as 
shown; this also serves to raise and lower 
the machine, the smaller pipe acting as a 
piston in the larger one. There are two 
valves for the purpose of operating this 
hoist, which are opened and closed by levers 
and chains, one serving to raise the machine 
and the other to lower it. The frames or 

















a 


= 
5 Hh diy in 


iii Ip of 
i if", | 





1. 


bodies of all portable riveters are made of 
cast-steel ; the valves, cylinder linings and 
the pressure pipe hoists are of bronze. 

Fig. 2 shows a lever type portable riveter; 
the riveting dies are carried at the ends of 
arms or levers of any suitable length, a joint 
or fulcrum being located between them and 
the applied power. The hydraulic cylinder 
is at the opposite or short end of the levers, 
causing the machine to act in a manner not 
unlike a pair of scissors, This arrangement 





HyDRAULIC PORTABLE RIVETING 


gives two comparatively slender cast-steel 
arms which can reach in all sorts of out-of- 
the-way places, requiring but little space 
for their manipulation and enabling the 
operator to see his work distinctly. Water 
pressure comes to the machine through the 
center of the joint on which the levers work, 
thus leaving it free to swing to any desired 
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position. It is also supplied when desired 
with a universal hanger and pressure pipe 
hoist. These machines are made for driving 
any size of rivets up to the heaviest, and of 
reaches from 2 to 5 feet. One of the vari- 
ous uses for which this machine is designed 
is for the riveting up of steel tanks for gas 
holders. A mast is set at the center of the 
tank, and by means of a light jib the rivet- 
ing machine can be swung around the entire 
circle, closing every rivet in the sides. For 








this duty the machine is usually made with 
a reach of 5 feet. 

Fig. 3 shows a lever type portable riveter 
suspended from a light jib crane by means 
of a pressure pipe hoist and a universal 
hanger. The telescopic hoist is attached to 
a small trolley or carriage which travels on 
the upper flange of the crane jib. Water 





Fig. 2 


pressure is supplied by means of a jointed 
“walking pipe” with a swing joint at the 
axis of the crane. This form 
be conveniently attached to the wall, or a 
column in the shop, or toa post in the yard. 
It is used for bridge and structural work, 
The riv- 
eter has a reach of 24 inches and is capable 


of crane can 


tanks and miscellaneous purposes. 


of closing 1-inch rivets. 
Fig. 4 shows a compact direct-acting ma- 
chine, designed for closing rivets around the 
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doors of tire-box boilers. It is also found 


valuable for work on mud or foundation 


rings, flanged joints, Adamson flues ete., 


and is frequently employed for riveting in 
The Pennsylvania 
Altoona, 
these portable ma 


verted heads on boilers. 
Railroad Co. in their new shops at 
Pa., have an outfit of 
for 


driving 


chines 
every rivet 
in their lo 
eomotive 
bo i ler Ss. 


This ma 
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tracks, in shops, offices or anywhere, They 
will be organized by the branch of work 
they do. 

‘*There will be a central body composed 
of one delegate from each of the branches, 
and then there will be a president, secretary 


and treasurer, That's the plan. There will 
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and machinists, and two-fifths to persons of 
other callings. Allowances will be made in 
ranging from 1,800 marks to 2,000 
marks for the expenses on the trip to Chi- 
The institutions in question are asked 


sums 


eago, 
to propose to the government the names of 
proper persons, so that the government may 
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creased facilities for their continuously groy 
Their new building is eig 
stories high, and covers an area of 118 fe 
by 25 feet, and is entirely fitted up for th: 
Every department is a mode] 

its way, with every convenience require 
In this building 


ing business, 


business. 
The Compass, a month 
journal 

enginee) 
survey< 
architect 
draftsm« 
and st 
dents, pu 








chine is also 





j re 

convenient 
for wee ih 
bridge and 
structural ~ | 
work, for 
lattice gird 
ers, etc. Sey 

Fig. 65 
shows three 
distinct pl 
types of 
portable riv aren 
eting ma 
chines used ~ | 
for riveting 


uptheship’s 
frames, to 
gether with 
various ap 








pliances for —4J 
handling 
them. With mtn 
an equip 
ment of this TTT 
reneral HAA 


character 
nearly every 


rivet in the ship's frames can be closed by 
power, There are, as a rule, several addi 
tional machines at various points in the 


yard, used for any riveting which can be 
done to better advantage before putting the 
parts in position on the stocks. Water press- 


ire is supplied to these machines by flexible 
. 


Fig. 3. 





It is formed for 





be no benevolent features. 
mutual protection, and the promotion of the 
interests of the working railroad people. Its 
home will be in Chicago. 

“During this fall we shall hold a grand 
convention in Chicago, which will form the 
from will 
quadrennial conventions, for we are building 


basis which date hereafter our 


to endure, Those at yesterday's session are 
widely known as grand officers, ex-grand 
officers, or unofficial leaders among railway 
employes.” 

— + lle ———$———— 


An official cireular of the Imperial Chan 














Fig. 4. 


copper piping, which is regularly manu- 
ctured for the purpose. 
ae 
Phe American Railway Union, to which 
been 
Debs, 
speaking of it, is reported to have said: 
The union will be 
oyes working on 


we referred some weeks since, has 


permanently organized. Eugene \V. 


formed of all classes 
trains, 
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lished | 
this fir 
has its new home, of which its editor, M 
William Cox, may feel proud. The wh 
reflects credit on the business enterprise 
the company. 


ca eas 

It is reported, and quite generally | 
lieved, that the Canadian Pacific Railw 
is moving to make Quebec the Atlant 


terminus of that line. A transatlantic li: 
of steamships is to be established; this 
said to be assured, as is their landing 
(Quebec instead of Montreal. 

ae = — 

When any new thing is put upon th 
market, the originators generally state th 
it is specially brought out to ‘supply 
long-felt want.” Very often no one felt t! 
want before, and a large number of ingen 
ous inventions fail commercially merely ty 
cause there is no demand for them. T! 
greatest difficulty that besets an inventor is 
not to invent, but to discover a ‘‘ long f¢ 
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cellor, Count Caprivi, informs the institutes 
of technology, industrial schools, and other 
technical education 
throughout the German Empire that Mr. 
Henry Villard has placed at the disposal of 
the Chancellor the sum of 50,000 marks for 
the purpose of enabling worthy young men 
to visit the World’s Fair, three-fifths of the 
amount to be allotted to artisans, mechanics, 


establishments for 





PoRTABLE RIVETING MACHINES.—SEE PaGE 1. 


make a final selection from them. 
Post. 


Eve ning 
——_—_.q@pe—__—____ 


The Keuffel & Esser Co., manufacturers 
and importers of drawing materials and 
surveying instruments, are now comfortably 
established in their new building at 127 
Fulton street, New York. 
this company has been such as todemand in- 


The success of 
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Fig. 5. 
want.” Inventing is easy; it is more di! 
cult to work out the details of an inventi 
still harder to sell it, but hardest of all 
discover a long-felt want to supply.—Jnd 
tries, 


—_- 

The New South Wales Legislative Ass: 
bly has passed a bill limiting the hours 
labor in coal mines and collieries to eight 
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Molding by Machinery—Foundry 


plianees, Ete.—I. 


Ap- 


By 8S. BoLLAND. 

rhe object of this article is to bring 
before the mind of the foundryman, in as 
brief a manner as possible, the present con- 
dition of the foundry with regard to the 
yarious appliances now in use for the pro- 
duc Imperfect as it may 
be. it will, in some measure at least, give at 


tion of castings. 


aviance some idea of the evolution which 
has been gradually taking place around us 
in the past, and may serve to incite the 
minds of some to still further efforts in the 
direction of improved foundry appliances. 
The several molding machines, as we sce 
them to-day, have not sprung into existence 
all at 
ment has been a gradual one, and not until 


once. The process of their develop- 
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cranes for foundry purposes; where once 
the slow and pondrous wood cranes stood 
are now to be seen, in some places, elegant 


structures of steel or iron, whose every 


movement is controlled with a degree of 
accuracy unthought of by our predecessors, 
and comparatively unknown to many around 
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large bodies are being lifted they seem to 
shoot upwards as if propelled by magic, 
and lighter ones, such as parts of molds, 
etc., are closed together with a degree of 


precision unattainable by the clumsy struct 
ures which effective 
have no 


these more 


displaced. No noise, 

































inventors were able to grasp some, if not 
all, of the chief requirements for 
producing a well-finished and trust- 

worthy mold, did any real success 

attend their efforts, even in the in- 

ferior class of work to which the 

limited capacity of their machines 

has hitherto confined them. 

Before entering upon the subject 
of molding machines proper, it will 
be of interest to take a retrospect 
of the foundry appliances generally, 
past and present, by which means 
we shall be better able to judge, 
not only just how much advance 
ment we have made, but also to 
trace almost from their inception the 
erowth of the present mechanical 
appliances for molding. 

The difference between past 
methods in molding as compared 
with the present is almost as great 
as that of smelting the ore, which 
latter can only be appreciably under- 
stood when we compare our methods 
at present with some of those still 
in use in semi-civilized countries. 
Fig. 1 represents a blast furnace of 
the Kols, a tribe of iron smelters 
of lower Bengal and Orissa. The 
men are nomads, going from place 
to place as the abundance of ore 
and wood may prompt them. The | 
charcoal in the furnace being well yi 
ivnited, ore is fed in alternately 


with charcoal, the fuel resting on 






















engines 


rushing 
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ductive if sufficient attention is only given 


to its needs and requirements 
The of fortunately 
been taken out of the hands of the amateur 


business cranes has 
crane builders that infest almost every firm 
which boasts of owning a foundry, and this 
to such an extent as to effectually bar out 
every attempt on their part to ever again 
inflict one of their monstrosities on a patient 
If 


it were only for the latter great benefit, we 


and uncomplaining shopful of molders. 


have reason to bless the day when the spe 
cialist the of 
able to give us the perfection we have at- 


in manufacture cranes Was 
tempted to describe for less money than one 
of the old the 


pecting victim of the once famous, but now 


abortions would cost unsus 
almost defunct, “handy man about shop.” 

It a good sign to notice the almost 
universal adoption of these lately invented 
for and 
corner of the foundry with some adequate 


is 


appliances reaching every nook 
means for lifting objects hitherto 
lifted by hand at great risk to all 
The pneumatic and 
steam, hydraulic cranes, ete , suitable 


concerned, 


for such purposes are now to be 
obtained at a comparatively trifling 
cost. From the number of such 


appliances now in use, there is every 
indication that the convenience and 
general welfare of the employe is 
receiving attention to which he has 
been hitherto unaccustomed. 

for 
the rapid handling of 
large quantities of molten iron 


Another labor saving device 
facilitating 
is 
becoming very popular in many of 
our large 


architectural, and 


stove shops, consisting of an over 


car, 


head trolley system direct from the 
cupola to all parts of the shop, one 
man being able to pilot 1,000 pounds 
of iron direct to the floor, and serve 
each hand ladle as fast as presented, 
the latter operation being made very 
simple and clean by a hook on the 
band of the supply ladle, on which 
the molder can rest his ladle whilst 
it is being filled, a suitable eye on 
the band of the hand ladle being 
provided for that purpose. 
TESTING MACHINES, 

The rapidly increasing popularity 
of the testing machine in the found- 
ry is the sure indication of a desire 
on the part of founders for a more 





the inclined tray so as to be readily — ee Sf ‘correct and satisfactory means of 
raked in. As the metal sinks to the ise Eeeninnss ll ae knowing just what iron they are 
bottom, slag runs off at an aperture Fig. 2. Fig. 5. using; the rule of thumb, as alias 
above the basin, which ____ plitied by the antiquated 
is occupied by a viscid method of testing by 
mass of iron. The fracture alone, is being 
blowers are two boxes Carpenter Shop Steam Jib ° fast relegated to the rear, 
with skin covers, which ead U UJ Bits eat its place being taken by 
are alternately depressed =«_o.——m>n9—"n-.--W"-n00"n-7->->-2-2== = —— the more positive {means 
by the fect, and raised ss A under Pattern Shop of the testing machine 


by the poles, 
Each skin cover 


hole in the middle, which 


spring 


has a 


| Ag Ss ; 
Light Shop Steam Sib 














100 x GO feet 


Light Shop 
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Hand Travelling 


























and crucible. 


The machine shown in 





























Cleantng Shop hae | Fig. 2 is designed for 
is stopped by the heel 100 x 58 feet 100 x 53 ft. 100 x GO feet Cranes testing the tensile 
as the weight of the || » Strength of metals; the 
person is thrown upon || a Track rod A, to be tested, is 
it, and is left open by | foe made to one square inch 
the withdrawal of the — J J C4 sem Jib b// — seamen © isan of section, and is held 
foot as the cover is prcaret Oven Vy, iB }) Oven between clamps attached 
raised. Variously modi- Snes = ted ; Ss el a | —_L—~__</ Core Shop ' respectively to levers B 
fied in detail, and in- —+>— —— 7 << [/Seayror \ \\ — Track and G. The lever PB is 
creased in size, these ~~ Cleaning Shop Coke }| Cupola Cupala fi 7 i acted on by a worm 
simple furnaces are to be | on | ee a Sheegeanaces <a wheel (, and worm oper 
found in several parts of +} “|| | eee =a ated by a hand wheel F, 
Eur at the present z f - bringing the tensile 
time, Engine, Boilers, ienes ate ~I] ) . ee A. ath BE ate strain upon the scale 

Compare the above Blowers Steam Jib ‘| 2 beam levers G, //7, and 
100 x GO feet 100 x 50 feet 
With some of the re- T; to the long arm of 
narkable systems of hot | the latter weights D are 
blast smelting now in } } j applied until the bar A 
Vogue, as described in ec = F : is ruptured, or the re 
late works on metal- 3 Lig. 4 L ——— quired testing strain is 
lurgy, and the change eee reached, # is a coun 
seems truly startling, yet tne principle is usatthis time. With the advent of elec- through the shop fora spare crank to sup- terbalance weight for the levers (, //, /. 
the same in both cases, almost, the main tricity as a motive power, backed by a_ ply the place of the one just broken by as Hlow these machines are applied for ob 


f difference being in the kind of blowing 
| “gine used and the magnitude of the oper- 


atlor 
CRANES. 
In nothing does the spirit of improvement 
Manifest itself more than in the choice of 





growing desire on the part of founders to 
apply this to existing 
structures (something very easy of accom- 
plishment), our foundries are assuming a 
method which, to those accustomed only to 
the old régime, seems almost unreal. When 


wondrous force 





many hands as could crowd around it, no 
anxiety of foreman or men, all proceeding 
with a naturalness born only of perfection, 
and all this owing to the fact that it has 
just dawned upon the minds of founders 
that the foundry can be made more pro 


taining a transverse test will be seen at once 


by consulting Fig. 8, which is self-ex 


planatory. 
AND 


PRACKS PRUCKS, 


Where the means for transmitting molds, 


cores, castings and all other materials are 





| 





lacking overhead, especially in large found- 
their 


section, 


ries which have assumed present 


magnitude, section after by the 
process of building ‘‘ something te mporarily” 
for the present, as their business increased 
from there is 


good substitute in a 


time to time, now a very 


system of well-kept 
tracks with switches in every available di 
Specialists in this line now manu 
that will turn in a 12-foot 
loads of three tons 


or more, thus taking up little, if any, 


rection. 
facture trucks 
radius with ease, with 
more 
room than would be required for turntables, 
the latter objectionable feature being, by 
this effectually 
The transmission of cores from 


means, dispensed with. 
the oven to 
their respective places, sand from the bins 
outside, and molten iron from the cupola to 
every part of such a shop may with such an 
arrangement be accomplished with marvel 
ous facility, and with an outlay for labor 
that is infinitesimal compared with 
lugging everything by hand. 

Fig. 


track system is adapted to a number 


4 shows how admirably the 


of shops collected together, as above 
described. As will be seen, connec 
tions for both supply and delivery are 
well provided for; the tracks were 
so arranged that a steam crane lifted 
the 
trucks with the least delay imagina- 


iron from the cupolas onto the 

ble, and every part of these straggling 

places brought into intimate relation 

with the cupola by said means. 
CONVEYERS, 

May we not hope that before long 
the laborious and by no means desir 
able mode of wheeling in barrows all 
the 
loam mixer, etc., 


material used by the sand and 
will be supplanted 
by one or other of the much-to be 
admired systems of conveying which 
are becoming so Common almost ever) 
These 


means are pre eminently adapted for 


where except in the foundry ? 


foundry purposes, inasmuch as every- 
then be hauled to its 
destination clear of the foundry floor 


thing could 
altogether, Mines, mills, and quarries 
are duly supplied with fast or slow 
speed elevators and conveyers with a 
perfect discharge, grain is handled in 
such «a manner as to leave no trailings 
behind, and different grades handled 
by the (something 


very suggestive of 


sume conveyer 
its adaptability to 
foundry use), clay at the brick yards, 
coal at the wharves and elsewhere, 
tanneries, tile and stone yards have 
these splendidappliancesin fullswing, 
but, as usual, the foundry is last in 
the race. 
ELEVATORS ‘TO 


CUPOLA SCAFFOLD, 


the excellent ar 


rangements for elevating material to 


Looking at very 





the charging platform at some of our 
foundries, one is forced to the conclu 
sion that improvements began first 
at the outside, and only very slowly 


found their way into the foundry proper ; 


however, it is a satisfaetion to know that 
the interior has at last been reached. and 
every part is now receiving its due share 
of attention in all well-regulated shops 


The advent of the ordinary clevator made 
it possible to banish forever that slavish 
and expensive mode of carrying by hand 
all the iron and fuel to the seaffold, but it 
is evident that very many cling tenaciously 
to these time-honored notions, otherwise we 
should see some scheme invented, even in 
the meanest places, by which material could 
be handled more sensibly as well as profit 
ably. 

The common Ireight elevator may be very 
readily adapted to almost any foundry, and 
these, owing to the lively competition of 


makers, can be furnished st remarkably 


The 


experience of 75 tons of melted iron per day 


low cost. writer has had an every-day 


ata foundry where both iron and fuel, great 
as was the quantity, was lifted from the 
foundry floor to one end of the seaffold in 


iron holding about five tons of iron, 


and deposited on 


cages 
truck which, by means 


of a suitable track, was conveyed to each of 


AMERICAN 


The 


crane used for this purpose was an ordinary 


the three cupolas in use respectively. 


jib with a reversing engine behind, and 


whilst it may appear a somewhat rude 


method compared with the best practice of 
the day, it was very effective. 


CUPOLA SCALES 


It isa great saving of time, as well as an 
aid to correctness, to provide a scale with 
several beams and poises, so that a truck 


may be at once filled with the several quan- 
tities of different irons which go to make up 
a charge. This allows the proportional 
the truck in 
stead of obliging them to be carried sepa- 


The 


5 is shown on a section of railway upon 


qu intities to be collected on 


rately to the cupola. iron truck at 
Fig. 
the scale platform; the beams are concealed, 
provided with in 


dicators, which pass through the top of the 


but are supposed to be 
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foundry, perhaps surreptitiously from some 
new building in course of erection near by. 

Finally the machine as intimated, which 
is supposed to give a combination of all the 
motions incident to ordinary riddling, sav- 
ing, at least, half the labor and the time 
Whilst this figure serves to show a 
very popular power riddle now in use at 


also. 


many foundries, it by no means covers the 
field of invention for thisend. A very good 


one by J. Evans & Co., Manchester, Eng 


5°) 
hooks the tray into slings which depend 
from any convenient support above by 
means of straps bolted on the frame. The 


tray is formed of a piece of ,5’' plate iron, 
bent round to form three 
angle, the fourth side being left open. A 
series of half inch bars pass across the frame, 


sides of a rect- 


the action of the uppermost bars being to 
assist in breaking up the large lumps of 


sand. The sieves, which are interchange 


: Oe MA KPIDS. MICH. 
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A NEW CRANK SHAPER, 


but this 
the car wheel found 


beam box. There is no doubt 


method originated at 
ries, Where the cupola scaffold) is, in| many 


instances, connected with the yard direct by 


a line of railway on a constructed incline. 
It is even easier to ad pt this scheme where 
the truck can be run from the seale to the 


elevator platform on the level, and not a 
few of our wide-awake tirms have adopted 
the scheme, 

SAND RIDDLES 
The 


doubted] 


riddle shown at Fig, 6 is un 


the result of an 


sand 
evolutionary 
process casily traceable through all its sev 
dds; at the 
back breaking standing with riddle in 
hand to 


eral stages or | eri first tiresome 
and 
receive shovelful after shovelful 
of sand from an associate, to be either freed 
from scraps or more effectually mixed and 
tempered; then the stick with a nail inserted 
at each end, one of which was to thrust into 
the floor to prevent slipping, the other to 
protrude through one of the meshes at the 
front of the riddle, thus relieving the ops 

rator of nearly one-half the load as he jerked 
riddle back forth, 


mortar mixer brought 


his and ind again the 


he 


reen 


able, are laid over the lower bars. The 
oscillating motion is imparted to the frame 
from a belt pulley, which drives a three- 


toothed cam pinion; these teeth thrusting 
alternately the pins in the slotted piece at 
tached to the bar which actuates the frame, 
communicate a rapid jarring to and fro mo- 
thereto. 
the sieve into a bin below, and the unbroken 


tion The tine sand falls through 
lumps pass on and fall out at the open end 

A revolving screen, lately introduced in 
some of our leading shops, is no doubt the 
most effective machine yet seen for mixing 
heavy piles of sand, and promises to super- 
sede all other contrivances yet invented for 
that purpose 


CLEANSING MILL. 


The simple tumbling barrel was the first 
attempt made to supersede the old method 
of cleaning small castings with old files and 
pieces of sandstone or emery. How well 
some of us can remember the army of little 
boys and old men employed for this pur- 
pose at all such firms as manufactured large 
quantities of small work. This simple ma 
chine, like all others since introduced, cleans 


0 
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and polishes castings by attrition, and con. 
sists of a cylindric or barrel-shaped vessel. 
composed of perforated slabs bolted to the 
two ends, having a side door for the intro 
duction of the work, and mounted on ap 
axis so as to be revolved by a wheel or 
pulley. Very many improved ones are now 
in use, but all aim at the one object of 
cleansing by the introduction, along with 
the castings, of slag or cinder which, as jt 
breaks up by constant abrasion with the 
castings, cleans the latter from all adhering 
sand which escapes through the perfora 
tions, leaving the castings clean within the 
barrel. Some are now provided with an 
exhaust apparatus for conveying away the 
dust—a very desirable acquisition it musi be 
said—are friction geared, and provided with 
hand-wheels for stopping and_ starting, 
Others again are revolved on chilled truck 
wheels, the heads having guides turned 
thereon for the purpose, thus doing 
away with axis on the head alto. 
gether. A great saving of time is 
effected when two barrels are em- 
ployed, as in this case one may be 
kept running whilst the other is 
being loaded or unloaded. 
— a 
A New Crank Shaper. 


We present with this an illustra 
tion of a crank shaper, in which the 
crank itself has a stroke of constant 
length for all strokes of the ram, and 
in which the stroke of ram, position 


of ram and rate of feed can be 
changed at will, while the machine 


is in motion, and without need of 
change of position by the operator. 

The usual slotted lever is employed, 
which occupies a vertical position 
within the column, its upper extrem- 
ity being connected to a nut which is 
attached to the under side of the ram. 
This nut is fitted to a traversing screw 
which runs along the under side of 
the ram, and is turned by the hand 
crank seen at the right of the ram, 
this being connected by miter gears, 
thus affording means for changing 
the position of the ram while in 
motion. 

The lower extremity of the lever is 
slotted and carries a sliding box in 
which the crank-pin works, this 
crank pin being upon the face of a 
gear near the bottom of the column 
and running in a bath of oil. This 
slot gives the quick return motion, 
the back stroke being made during 
130 degrees of revolution of the crank, 
while the cutting stroke occupies 250 
degrees and is practically uniform 
throughout its length, the back stroke 
being, however, much the most rapid 
at the middle. 

The pivot or center upon which the 
slotted lever vibrates must of course 
be between the nut and the crank- 
pin; and instead of being fixed is 
movable; this being accomplished by pro 
viding a slot in the lever through which 
the pivot shaft and is 
with a square box to give ample bearing. 
This shaft and box are then raised or low- 
ered to any desired point to give any de- 
sired stroke by means of two pinions and 
two vertical racks attached to vertical open- 
ings in the column, one on either side; the 
right-hand one appearing in the illustration 
The movement is effected by the band 
crank and the pivot is clamped in place 
by the hand wheel seen. As the pivot shaft 
is moved towards the crank and away from 
the ram, the stroke of the latter is increased, 
and vice versa, the shortest stroke being about 
s inch and the longest 15 inches. Gradua 
tions at the side of the opening at the right 
indicate the stroke for any setting. A special 
belt shipper is provided for the cone belt, 
which enables it to be shifted from one ste) 
to another very quickly, and the four steps 
give 12, 20, 34 and 60 strokes per minute, 
the cone pulley making 7 turns to the cranks 
one, 

The feed is changed by a sliding block 


gv 


upon the upper lever arm, this block being 





passes, provided 
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, moved readily by the operator. 

The table is pivoted as shown upon the 
ipper one of three bolts that secure it to the 
saddle, and two taper pins hold it in its 
normal position. By removing the three 
Holts, before mentioned, the table is readily 
removed for bolting work direct to the 
saddle. The vise has steel-lined jaws and 

e thrust of the screw is taken back of the 
stationary jaw. The vise can be placed in 
two positions on top of the table and in one 

the side, a key lining it up accurately. 

lhe motion of the table on the cross-rail 
is 194 inches; vertical adjustment of table 
13 inches; weight of machine 1,800 pounds. 
It is built by the Fox Machine Company, 
Grand Rapids, Mich. 
Se 
String Routing Machine. 


This machine is designed for letting in the 
risers and treads of steps. Two swinging 
arms are swiveled to each other and to a 
bracket fastened to a post or wall. A dove- 
tuil cutter is carried at the end of the second 
arm, and can be moved freely in any direc- 
tion by means of two handles fastened to the 
two arms. These handles are so placed that 
the operator is always able to apply his 
strength to the best advantage in feeding the 
cutter to the work. 

The arms being of hollow or tubular sec- 
tion are light but strong, and owing to this 
fact and to the wide spread of the swivel 
bearings the machine is very light and easy 
to handle, although very powerful and stiff. 
The spindle has a vertical adjustment to 
regulate the depth of cut, and is provided 
with an adjustable stop. 

Only two forms or patterns are required, 
one for heavy and one for light steps, and as 
the part that works against them does not 
revolve they need not be lined with metal. 
These are made by the user to conform to 
his practice; and are usually constructed of 
three thicknesses of hard wood glued to- 
gether, with the grain crossing 
tion is as follows : 

The string-piece is marked out in the 
usual manner and laid upon the table of the 
machine, 


The opera 


The form is placed upon the top 
of it and secured firmly by means of two 
climp screws provided for the purpose. The 
cutter is then fed in, guided by the form, 
ind cuts out for riser, tread, nose and wedg- 
es. Different runs, and right and left, are 
ull produced by the same form. It is well, 
When possible, to have a table nearly twice 
aus long as the strings, and, if the latter be 
very heavy, to insert rollers in it. To save 
room, this table is frequently placed about 7 
feet above the tloor, the operator standing 
upon a platform, 

The pulley on upright shaft is 8 inches 
diameter, 4 inches face, and should make 
about 1,160 turns per minute, giving the 


cutter 6,000 turns. Hangers and loose pul- 


leys are self-oiling. The machine is made 
by P. Pryibil, 498-510 W. 41st St., New 
York City. 


—-—- ame 


LETTERS FROM PRACTICAL MEN, 


The Ann Arbor Decision, 
Edi American Machinist : 
rhe recent decision in the U. S. court 
concerning the boycott against the Ann 
Arbor & N. M. R. R. has been much mis 


conceived, and it appears from your issue of 
March 30, the 


hot entirely escaped. 


has 
You think it involves 
iu hew principle, but in that you are in error. 
The principle is an old one 
but 
necessary to invoke. 
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old as the com 


m LW, which it has often 


bes l 

All combinations or actions in restraint of 
trade are unlawful under the common law, 
and have always been so since that law was 


one not 


formulated. It has not been announced as 
a’ restraint upon labor organizations of late 
years, until the U.S. judge in N. O. the 
other day announced it. The rights and 
a s of common ¢arriers are also well un 


(le { od, 
a4 imon 


+} . : 
tie bligations 


One who engages in business as 


carrier assents to and assumes 


and they cannot be sum 


moved by a rack and pinion and the pinion 
held by a spring pawl, which permits it to 


marily abandoned without reference to pub- 
lic convenience. 
of railroads 
they 


The owners or operators 


are common carriers, whether 
the masters or 
servants, and they all equally assume the 
obligations which pertain to that calling. 
This does not imply that a manor a cor 
poration cannot withdraw from that occupa 
tion, but that he must not 


time or in a 


occupy positions of 


withdraw at a 
manner will 
damage, and this means that if he does so 
withdraw, the right of action for damage 
will lie against him. 

To illustrate this point, supposing the 
owner of a railroad suddenly to 
quit the business, and arrests his trains any- 
where they happen to be. 


which cause 


decides 


It is easy to see 
the goods in his cars would not be delivered 
If that 
thing happens he must make good the loss. 
It makes no difference to thesufferer whether 


and their owners would suffer loss 


this detention takes place by reason of a 
decision on the part of the railroad company, 
or a strike on the part of the employes of 
the company, the loss and right to damages 
exist just the same. 

not contract with the 


But the shipper does 
engineer or brakeman 


STRING 
but with the company and the company is 
answerable in damages, and the company in 
turn has its right of recovery against the 
employe. 

Supposing a farmer sends hi 
to a distant 


hired man 
town witha load of grain, and 
midway the hired man decides to quit, and 
does so, abandoning the team and load to its 
fate. It would be hard to find 
man who would carry the right to quit far 
enough to justify that act, but it is the same 


and 


au reasonable 


in essence is equally covered by the 
law. 

The simple fact is that every man who 
from another does so 
with an implied agreement not only that he 
will execute his duty with skill and faith 


fulness, but that 


accepts employment 


damave 
That is the 
law, Whether oceasions for enforcing it occur 


he will not cause 
by the manner of his quitting. 
often or not. It is no stranger to the courts, 
to become 
R.D oO 


however, and is likely 


familiar in the future 


more 


SMITH, 


A question, 
Kditor American Machinist : 
I had the pleasure a few days ago of visit 


ing the works of one of our largest Western 
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ROUTING 
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firms of tool 
the 


in successful use for 


makers, and was much struck 
by large number of milling machines 
various kinds of work 

There seemed, however, to be the need of 
large and powerful machines. I was shown 
heavy work being roughed out in high-class 
milling machines preparatory to being fin 
ished on the planer; the reason for this was 
that it was cheaper to rough out on the mill 
ing machine the 
heaviest too 


finish these heavy cast 


than on the planer, but 
milling 
light to accurately 


machines made were 
ings where large surfaces were to be cut 
I was informed that for light cuts a speed 
of 35 feet minute could be 
safety for cast iron. Is not 
The manager also told 


per with 


this excessive? 


used 


me that cutters for 
gear cutting were now made which accu 
rately preserved their form, even though 
three-quarters of the tooth were ground 
away. 

I do not, however, see how this can be so, 
as some side clearance is necessary, in addi 
tion that obtained 
forming of the teeth, so that as the tooth is 
back the 


narrower. 


to from the eccentric 


eround from face it must grow 


MacHINkE, 


Will some reader of this pauper kindly ech 
livhten me on this subject GREKO 


Steel for Cams, 
Kditor Vachinist ° 


A correspondent in) your issue of Mareh 


A He rican 


30 specifies cast-iron as the best material 
for heavy cams, observing that steel cast 
ings do not wear well, the resistance to 


crushing being less than close cast iron, ete 
These remarks are doubtless prompted by 
soft 
that steel cast 
grade of the 
metal from a very low percentage of carbon, 


experience derived from castings of 


steel, It will be remembered 


ings can be made from = any 
ind as high as one per cent., or with a ten 
10,000 to 
100,000 pounds per square inch of section, 
Rach the 


purposes it is best suited for, but the very 


sile strength varying from over 


gerade possesses advantages for 


soft grades of steel are not adapted to rub 


on each other in frictional contact—the rub 


bing surfaces seize and cut with remarka 


ble avidity. This tendency to cut lessens 


as the tensile strength of the steel increases 
Heavy gearing, cams, etc., made of soft stee! 


ure speedily destroyed, while satisfactory 


endurance is obtained from the harder 






S 














grades. I of numerous’ instances 
where heavy gearing of soft 


months 


know 
steel was de- 


of 


the same 


after a few 
hard 
and doing the same work has lived as many 
with life 


years more, in this steel can 


stroyed 
while 


service, 


steel from patterns 


years, the promise of 


The 


for many 
carbon 


safely be from .5 to .7 per cent., or the ten- 
sile strength about 100000 pounds per 
square inch. The soft castings may be 
superficially case hardened if desired, or 


either grade may be strengthened and their 
wearing qualities improved by oil temper 
ing, or even simple air-hardening, the latter 
Operation being performed by cooling in the 
open atmosphere from red heat This hard- 
ening can be done even with castings of 
somewhat complex shape. For the harder 
grades of steel, however, the hardening de- 
scribed tool finishing 
Hlard steel castings will be 


makes 
more difficult. 


subsequent 


found satisfactory in cases where cast-iron 
is not strong enough for the purpose, and 
presents wearing surfaces surpassed only by 
chilled cast-iron. + fae OF 
Cams and Cam Rollers, 

Machinist : 

Like ‘‘ Easy Way,” in your issue of March 
30, ‘IT have been expecting things which 
have not been said” in the cam roller discus- 
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sion, and have one of these things to say. 
Aside from the theoretically best form to 
be given to cam grooves and rollers for cer- 
tain forms or types of cam, the condition 
most essential to the proper working of any 
that the 
stick or refuse to revolve at 


cam and its roller, and to insure 
latter does not 
sundry times, as they are obstinately prone 
to do, is that the the roller be 
not exerted at or near one of its ends. 


pressure on 


It is quite impracticable in the average 
construction and with the very best quality 
of workmanship to insure that a cylindrical 
roller, running in a correspondingly formed 
groove, shall be borne upon equably and at 
wll times throughout its length; in fact, this 
is strictly true whether the roller be a cylin- 
drical or a conical one, and particularly 
when either is new. 

The prolific cause of the sticking fast of 
cam rollers is that, under the most accurate 
practice possible, when the combination is 
first put into operation, the cam surface will 
bear at times and places on one or the other 
of the extremities of the roller, causing the 
frictional rotation of the 
roller to become great through transmitting 


resistance to the 


this pressure to an extremely small area of 
its pin; and as most eam 
rollers run upon an overhung pin, the trouble 


bearing upon 
is intensified when this pressure falls upon 
the free end. 

When a cam roller bevins to refuse to re 
volve, at any stoppage there is a tendency 
facet upon its 
immediately assists in its 


to begin the formation of a 


surface, which 
own further development at every revolu- 
tion; until it gets so pronounced that the 
roller no longer revolves, except to bring this 
facet (or facets, if more than one, as is often 
into contact with the working face 
of the cam 

The years had to 
do with a cam and roller, which, from condi 
tions inseparable of the 
i part, was of such 
proportions as to be ‘bout the most 


the case 
writer fora number of 
from the design 
machine of which it was 
un- 
favorable possible to the roller, performing 
That is to 
say, the outside diameter and length of the 
with the 
Which it was 
expected to revolve; while the duty required 
of it the 
were considerable 


its functions properly as such 


roller was very small compared 


diameter of the pin upon 


and pressures upon it at times 
Being tied to the abnor- 
mal proportions of unescapable conditions 
it was necessarily a source of much trouble 
to roller to 
It was found, however, after 
a good deal of fault-tindinge with the fitting 
the 


roller ground 


in every new machine vet this 


surely rotate. 


grinding 
to fit 


and t was a case-hardened 
wt hardened and ground 
of 
surface wickedness indulged in by all con 
cerned, that with a good deal 
to the of fitting, et 


either the 


pin) to say nothing of the amount sub 


less attention 


accuracy , SO long us 


the cam surface o1 roller was 
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prevented from bearing upon 
anywhere other than at or near the center of 
the any 
objection to revolving on the part of the 


each other 


roller’s length, there was never 


roller. 
not at all to give the 
roller anything like a 


It was necessary 
pronounced barrel 
shape, such as shown in ‘‘ Easy Way’s” 
Fig. 6; it only required that at first starting 
off it was rendered certain that the entire cir- 
cumference at or near the ends did not bear 
If the cam or roller, er both, 
subsequently wore so as to bring the whole 


on the cam. 
length into bearing, as it was sure to do, the 
rollers would continue to revolve as well as at 
first; from the fact, probably, that when this 
condition was reached the roller bore upon 
its pin equably throughout its length, exactly 
as it do at first the cam was 
made to bear upon the roller only at or about 


must when 
the middle of its length. 

Rollers of this kind which did not stick at 
the outset never did so from subsequently 
wearing to a bearing between roller and 
cam; and the writer has knowledge of their 
use continuously for twelve or fifteen years 
without trouble of this kind, while he had 
many cases of facets worn on the rollers in 
the first few days of running. It was a 
rare exception that a new machine would be 
started up in which this roller did not at first 
obstinately refuse to revolve, and until the 
cam (being a reciprocating parallel one and 
the easier to do) was eased off by file or 
scraper, so that the roller bore only at or 
about the middle of its length. In most 
cases it the 
slightly crown the roller. 

Applying this consideration to those forms 
of rotating cams in which a cylindrical 
roller does not theoretically make rolling 
contact with the cam except at one point 
in its length, as forexample, ‘‘ Easy Way’s” 
Fig. 3, we may assume that if we insure 
that such a roller bears at about the middle 
of its bearing length when first starting up, 
those parts on either side of that center line 
will, as soon as worn to contact, have more 
or less sliding action between cam and 
roller at those points, and this very tendency 
to wear at either side of the initial bearing 
line will keep the greatest pressure on the 
pin at or about the center of the length of 
the roller thereafter. 

Experience with this form of cam and 
roller has since verified what the earlier 
experience taught in the simpler case; and 
since the one precaution of insuring that 
the cam, of whatever form, at first starting, 
bore principally upon the center of the 
roller’s length the writer has had no trouble 
from failure to revolve on the part of 
cam rollers, even when necessarily of pro- 
portions their successful 
operation; and he believes that the considera- 


would doubtless be easier to 


unfavorable to 


tion herein presented is of vastly greater 
importance than not 
arrange and proportion cams and their rollers 


whether or we So 
that there may always be a true rolling con- 
tact at all times and at all points between 
them. JouNn T. HAWKINS. 

Measurement of Irregular Surfaces, 
Editor American Machinist : 

Having read with interest the contribution 
by Mr. A. S. Mallory, which appeared in 
your 26th January issue, I am led to present 
a method that I have used for determining 
areas of irregular form, which may be worth 
a place in your columns. I proceed as fol 
lows: Lay out the required figure on, say, 
cardboard, and then carefully cut out the 
firure and fill in the space with a single 
layer of fine bird shot, all that can be got in. 
Next place two straight-edges in a parallel 
position one inch apart, with a stop for the 
shot at fill in between the 
straight-edges with shot from the area figure 
one ‘layer deep. ‘The length of the space 
filled with shot between the straight-edges in 
inches will be the number of square inches 


one end, and 


content of the area figure. 

Irregular areas have been determined by 
laying them out on cardboard, cutting out 
the figure, then weighing stock and figure 
pieces together, next noting weight of, say, 
figure piece, and taking the difference in the 
weights as a basis of computation. But | 
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prefer to deal with the problem on a some- 
what modified principle, to wit: Cut out 
and place area piece on the scales, and from 
the stock cardboard cut strips one inch wide, 
and use a sufficient quantity of the strips to 
balance the figure. The 
length of the strips will, of course, be the 
number of square inches in the area figure. 
By this plan we avoid the use of the ordin- 
ary scale weights, and the arithmetic in- 
volved in the usual way of procedure. 

I have measured solids of an irregular 
form by placing same in a suitable box of 
known size, and filling in about the solid 
with clean dry sand to an even depth to 
cover it, and noting the depth of the sand; 
then remove the solid and level sand to an 


area aggregate 


even depth, then measure its depth again. 
The difference between the two depths and 
the box size gives a basis for computing the 
content of the irregular solid. 

W. H. Croker. 














Divided Sheet, 


Card Rack, 


Clippings and Note-books, 
“ditor American Machinist : 

Although this is an old subject, there still 
remains something to be said, and, as it 
seems to me, that I have hit on a better plan 
than the one I last communicated to you, it 
may interest some of the readers to hear 
about it. I do not claim it all as original, as 
it is merely a combination of different ideas 
and suggestions from several sources, but it 
seems to fill the bill fairly well, so far. I 
still retain my ‘‘ accordion skirt ” letter files, 
and keep in them the general information 
which it seems best to collect, but have re- 
moved much that originally filled them, for 
found it inconvenient to fish out tables of 
‘‘belt contact or strain, power of rope 
drives, or calculated costs of steam plants 
for electric per horse-power,” etc., 
ete. Still the scrap-book idea has not forced 
itself again into my favor, and mainly for 
the reason that it is next to impossible to 
irrange one systematically, for if you allow 
one page for ‘‘ feed-water heaters,” for ex- 


roads 
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is immaterial, and can be suited to the fancy 
of the compiler. In this way you can keep 
the same subjects together, using separate 
cards for them, and adding as many cards to 
the list as occasion demands, leaving blank 
the portions of the card not occupied by the 
subject in hand, which avoids mixing the 
subjects, as is usually the case in scrap- 
books. There can for the case 
which can be made to exclude dust very 
easily, if desired, although there is little 
trouble from this unless the room be very 
dusty, and when hung near the desk makes 
avery handy way of referring to tables. 
When tables both sides of the 
paper and two copies cannot be obtained, 





be a cover 


occur on 
IT either copy one table in the book (to be 
described later,) or sometimes copy botb 
and preserve the original, and paste the 
other one to the cards, or else preserve such 
in the letter files. Not only tables, but 
demonstrations of various methods of, calcu- 
lations that are likely to come handy, and 
what other matter seems of value and likely 
to be required at short notice. Now comes 
the note book itself, which may or may not 
be new to a great many. Procure some 
stout leather covers of the required size 
(mine are for paper 6x11 inches,) and have 
your sheets cut to suit, with eyelets for 
binding into the cover, as wanted, similar 
in this respect to the cards before men- 
tioned. J use a thin calendered paper that 
takes india ink nicely, and does not show 
through badly, and that prints nearly as 
readily as tracing cloth itself. I usually 
divide the sheet, as shown, with lines for 
borders (although where this is undesirable 
it can be omitted,) and fill in each frame 
with whatever information it seems desira- 
ble to preserve; sketches, tables, or formulas 
can be preserved with equal facility. 
but one side of the paper, and then for every- 
day use make a blue-print of the pages you 
are likely to want, and have them near your 
desk or drawing table. 
the original from soiling or wear, and will 
allow as many copies to be made as neces- 
sity calls for. My object in dividing the 
sheets, as shown, is for the purpose of hav- 
ing a smaller size that can be carried in the 
pocket when necessary. The tables wanted 
can be printed from the book, the prints cut 
in twoand fastened in a little pocket-book, 
soas to be conveniently carried, and then 
there is no large book to look out for while 
away from home, and where every available 
pocket is already full. 

In addition to these there are, of course, 
the pocket note-books in which to jot down 
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EXAMPLES IN WOOD-TURNING. 


ample, you ere sure to want more, or if you 
allow three for ‘‘ Steam 
Economy” and management, you may not 
want it all, and if you do, you have things 
mixed up in a fashion after Haswell’s Hand- 
book, Tables which are on one side of the 
paper only I now paste on cards of light 
manila stock, just stiff enough so as not to 
warp badly from the paste, and have holes 
punched in the top so as to drop over a pair 
of hooks on a board, as shown in the cut, 
the hooks being curved so as to allow the 
cards to be turned up for examination on 
the back side without dropping off the hook. 

These are made about 8x10 inches, and seem 
to be a very convenient size, although this 


pages Engine 


roughly whatever comes to hand, and these 
can be transferred to the others if their im- 
Returning to the let- 
ter files; it is advisable, in addition to hav- 
ing each compartment labeled with the title 
of the branch it represents, to keep a little 
note-book, and jot down the articles as they 
are filed away. Thus: ‘‘ Efficiency of Pump 
and Injector—by Professor Blank Tester— 
AMERICAN MACHINIST, January 4, 1889,” 
and this tells the whole story. 

In addition to this, I have acquired an- 
other habit of late—at the suggestion of an 
old, but well-versed mechanic whom I have 
had the good fortune to meet—namely, to 
keep a little book in which to jot down the 


portance warrants it. 
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names, dates, and publication in which arti 
cles of interest appear. 

Thusly, ‘‘Performance of 1,500 H. P. 
Vertical Engine, by Engineer, in Power f 
March, ’90, page 4,” which might save con- 
siderable time in looking up such matte: 
when the index of the paper did not happe: 
to be at hand. 


I have been greatly interested in th 
patent discussion, and while both sides have 
presented good arguments, it has seemed t» 
me for some time past that the plan 
granting a monopoly patent was hardly rig! 
or just, either to the public or the inventor 
If the inventor has capital behind him, and 
can manufacture the patented articles with 
out competition, he can charge the con- 
sumers any price they can afford to pay, r 
gardless of the actual worth of the article. 

But the majority of patentees are not 
backed by capital, and although their inve 
tion may be better in every way than any- 
thing on the market, they cannot manufac 
ture it themselves, and many times cannot 
sell the patent, or if they do with a promise 
of the royalty on every one manufactured 
may find that, like ‘Bill Smith and his 
monkey can,” but one is made and the i: 
vention quietly ‘‘shelved ” This not oni) 
deprives the inventor of his just reward, but 
also deprives the public of the benefits of a 
newer and better article than ever befor 
produced. 

Having a monopoly allows this to be dom 
without a monopoly this would be impossi 
ble, as if the large firm would not make it, 
or if they charged too much, the smaller 
firms could make it and undersell them. It 
is far from my intention to remove any in 
centive to invention, and, on the other hand 
I think that, with few exceptions, the in 
ventor would be better off than at present, 
when, if reports be true, the bulk of the re 
wards go to the manipulators of the stock 
market or of the patent, instead of to the in 
ventor. The plan that seems to have many 
good points and fewer bad ones than the 
present one (and which is not by any means 
original with me) is to have the patent open 
for the use of any one who cares to manu- 
facture, on payment of a royalty or fee to 
the inventor. This would place every manu- 
facturer on an equal basis—as far as patent 
rights are concerned—and the public would 
get the article for somewhere near its cost, 
which is not done at present. Included in 
the cost of every manufacturer would be the 
royalty to the inventor, the other costs de- 
pending upon his ability to manufacture. 

This would prevent any concern from 
shelving ‘‘ Bill Smith’s monkey can,” and 
thereby keeping the said Smith from his 
just rewards, and the public from the bene 
fits of the invention, for if they would not 
make the article some one else would. Of 
course, many will say that no firm would 
manufacture anything but articles which 
they could absolutely control, and a few 
might try to verify these predictions, but 
when we consider the many articles on 
which there is no patent, and which depend 
entirely upon the ability of the makers to 
produce them as cheaply as their compcti- 
tors, these objections have little weivht 
This is not offered asa panacea for all the 
social or financial ills of our present civiliz 
tion, and would not in any way alter tl 
advantage of the firm with capital as against 
the firm without it, but it would make these 
distinctions no more marked than they «re 
at present, and might remedy some of tle 
existing evils. 


No details of the plan have been discussed, 
and I expect to be ‘‘ jumped on” by many 
with details conclusively showing that the 
scheme will not work, so will stop and wait 
for them to jump FreED H, Convi> 

Worcester, Mass. 


Examples in Wood-turning. 
Editor American Machinist : 

In your issue of February 2d, current 
volume, an article from Chas. W. Heald, 
headed ‘‘ A Wood-turning Exercise,” was 
read by me (and no doubt by many others 
with interest; and as that gentleman says it 
isa problem and exercise for manual train 
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ing schools, I thought I would send the an- 
nexed sketches for the same purpose. 

Fig. 1 is a ball of cherry 3” diameter, 
jivided on the equator into four divisions, 
and the ‘‘poles” found, viz., two centers at 
right angles to the plane of four centers; 
then the ball is placed in a cup chuck, and a 
small parting tool is made to cut a groove 
in a line with the lathe spindle; treating 
he six centers the same, the middle piece 
of six arms will be set loose, but kept in 
place by the other part of ball. 

Fig. 2isa ball similar to the above, hav- 
ing the same number of centers, but in this 
case it is a ball within a ball. The inner 
niece was set free by using the same tool, 


Fig. 3, and holding it in such a position 
that it will meet near the center between 


two adjacent holes after it was liberated. 
[ pared it somewhat near round by holding 
it between the finger and thumb, and using 
a small chisel, working through holes. 
After rounding and smoothing as much as 
my patience would allow, I painted the 
inner surface and ball with red paint, using 
a small camel’s-hair pencil. 

Visitors invariably appear to be very 
much interested in them, and most of them 
try to find the joint in the outer shells, but 
fail, of course. Won. NEwTon. 


Mechanics as a Fine Art, 
Editor American Machinist : 

The AMERICAN Macninist of March 9, 
1893, gives an abstract of a paper by 
Prof. Wm. T. Magruder, which is said to be 
a ‘‘ plea for the free use of the imagination 
and of the beautiful in structures and ma- 
This abstract is printed on the 
first page of the paper, and partly surrounds 
a large cut of Dietz, Gang & Co.’s radial 
driller, a purely fortuitous combination, 
which is, nevertheless, pregnant with pro- 
found significance, as I shall specify later. 

Prof. Magruder wants more ‘‘imagina- 
tion” and more of the ‘‘ beautiful” in ma 
chine design. Machine design is chaos if 
not exact. Let us be exact in dealing with 
Prof. Magruder’s effort. ‘‘Imagination” is 
neither more nor less than invention ; just 
simply that and nothing else. The large 
dictionaries give several columns of the 
AMERICAN MACHINIST’S space to elabora- 
tions of this definition, but the whole may 
be correctly summed up in the one word 
“invention,” which again is simply the re- 
sult, the product, of the exercise of the 
creative powers of the intellect. 

What is the mental process of machine 
designing? First, the designer, who is not 
a mere copyist, makes himself familiar with 
the state of the art, the past of his subject; 
next, by the exercise of imagination he 
makes himself aware of so much as may be 
of the possible future of his subject; he 
passes before his mind’s eye all possible 
forms modifications of his subject 
which his imagination can give him; from 
all of these pictures he selects such as seem 


chines.” 


and 


most suitable to his needs, and compares 
them carefully, laboriously, and often with 
great difficulty decides upon one of these 
imaginations as more to his purpose than 
any other. This becomes his invention, his 
What I here assert cannot be 
denied, and the standing of the designer is 
exactly proportionate to the scope and grasp 
of his imagination. If his imagination is 
only able to furnish pictures of what his 


‘ 


final design. 


eye has seen, he is a ‘‘safe” or ‘‘ conserva- 


tive” man, one who does not set rivers 


ifire, and at the same time does not make 
hazardous ventures into the realms of the 
unknown and untried, which may be epoch 
making successes or crazy failures. 

But if the designer’s imagination be wide, 
full and original, furnishing new forms and 
undreamed combinations, and is joined with 
the power to select and compare with dis- 
crimination and sound judgment, his work 
reaches the dignity of true creation. Watt, 
with the separate condenser; Morse, with 
the electric dot and dash; Ericsson, with the 
screw propeller, give well-known examples 

f seemingly simple efforts of the imagina- 

n which made steps in the progress of our 
race from the condition of small and weak 
inimals to the proud eminence of the ma 
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gicians of the Arabian Night’s Tales, lords 
of time and space, and the hidden forces of 
the universe. 

Clearly, then, Prof. Magruder’s plea for 
more ‘‘imagination” is precisely equivalent 
to asking for more speed in a race horse, 
more usquebaugh in the bottle, or more 
money in his purse, and is perfectly correct, 
since imagination, and imagination only, 
can make new machine designs. 

But Prof. Magruder does not limit his 
demand to imagination; he adds, ‘‘and a 
sense of the beautiful” to his desirable in- 
gredients for the mental constitution of the 
machine designer. Let us examine this. 

Beauty is from the Italian and French, 
and is defined as ‘‘ that assemblage of graces 
or proportion of parts, which produces a 
certain agreeable feeling, or 
which pleases the senses, especially the eye 
and the ear.” Beauty in machine design, 
then, must be simply that which makes the 
product agreeable to the eye, since all of 
the efforts of the designer are exercised to 


emotion or 


prevent noise in machine operation, and hence 
machine design can please the ear only ina 
negative sense, by the absence of sound. 
Here I must accuse Professor Magruder 
of indefiniteness and want of precise state- 
ment. Hesays the machine designer, ‘‘ hav- 
ing determined his outlines by a study of 
the requirements of his problem, having 
worked by calculation from the rules of the 
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refreshing concrete certainties of the Dietz 
& Gang radial drill, on the first page of 
the AMERICAN Macuinist of March 9. 

Is it ugly? Is it beautiful? There is 
certainly not the slightest suggestion of 
ornament about it. Compared with the 
figure of a young woman, a galloping horse, 
a crouching lion, or a lotus in bloom, or an 
eagle in flight, it doesn’t seem to have any 
lines of beauty to speak of. Must we then 
vote it ‘‘a step backward in our civiliza- 
tion” ? 

Probably Dietz & Gang would enter a 
vigorous negative to such a_ proposition, 
and for that matter, so should I. 

The sense of beauty is a matter not of 
individual but of race education. 
There was a day of American machine de 


taste, 


sign, not so long past that surviving ex 
amples may not yet be found, when the 
eye of the designer had not been educated 
We put 
melons and 


to the supreme beauty of use. 
and and 
bunches of our engine 
frames right here in New York. We de- 
signed our machine tools in ‘‘ pure Tuscan,” 


eagles pumpkins 


grapes on steam 


or at least one man claimed his drillers were 
so designed; we put moldings and beads 
everywhere we could, and we painted our 
machines green and striped them with red, 


and refused to change to lead color because 
it was ‘‘ugly.” 
When we look back on the not yet wholly 
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AUTOMATIC PUNCHING AND FORMING MACHINE. 


arts, the form, size and strength of its 
various parts, he has but completed the 


demands made upon him by a utilitarian 
age and the exigences of business competi 
tion. To. . build a machine . . that 
while it may be in accord with all the rules 
of the art, yet offends the eye, and does not 
appeal to our sense of beauty . is to 
take a step backward in our civilization, 
and to lose an opportunity to expand one’s 
own mind.” 
Here is the 
cocoanut. <A 


milk in Prof. Magruder’s 


machine may be correct in 
every outline, and still may be ugly and 
offensive to the eye, and a step backward in 
machine civilization, the professor says; and 
yet he does not give the vaguest hint of 
what is to be added to or subtracted from 
the to the 


esthetic symphony demanded by some sub- 


crass monster to make it reach 


tle finer sense, which is beyond, above and 
superior to all the rules of machine design 
Iam aware that 
‘‘esthetic symphony ” is not quite the cor- 
rect thing in words, but the 
demand the domain of 
existing language, and a fellow must do the 
best he can until the English vocabulary 
grows up to the new idea. 


and mechanical efticiency. 


professor's 


reaches outside of 


Clearly we are 
here in danger of finding our road dwindle 
like that western thoroughfare which passed 
from a wagon track to a cow path, changed 
Let 
us turn from such gauzy abstractions to the 


to a squirrel track, and ran up a tree, 


past of crooked pulley arms, and sprawling 
machine tool legs, we are moved to specu 
late as to whether the striving after grace 
and the 
really the result of ignorance lingering in 
the lap of thought, the 
feathers in the scalplock of the brave who 


beautiful in machine work is not 


correct eagle’s 
walks down Broadway, so to speak. 

No, no. A thousand Dietz 
& Gang, without one line, one quirk, one 
in their driller, are 
right, dead right, and Professor Magruder 
is wrong, until he can tell 
to or take from the lovely outlines of pure 
use, pure practical efficiency of this driller 
to make it more beautiful to the eye of the 
pattern maker, the molder, the machinist, 
or the man who uses it. 


times no. 


’ 


curlicue of ‘* beauty’ 


us where to add 


Professor Magruder 
cannot do this. He cannot make one single 
suggestion towards beautifying the work of 
Dietz & Gang. If not wrong, 
let him say why. Easy Way. 


Ile is wrong. 


Finding Clearance in Cylinders—A 
** Leetle” Too Much Lead, 
Editor American Machinist : 

In your issue of March 30th I read a sug 
gestion of R. B. Owens as to how to find the 
amount of clearance in a steam cylinder. He 
says: Drilland tap a small hole in each head; 
then throw the engine on her front and back 
centers; then measure through the hole to the 
piston; then deduct the thickness of the 
head, and the balance will be the amount of 


7 


the clearance there will be between the head 
and the piston. Then another way, by taking 
the cylinder heads off and measuring them. 
I would suggest a much more simple way: 
Disconnect the end of the main rod 
from the crosshead; push the crosshead back 
until it strikes the back head; then make a 
small prick punch or chisel mark on the 
crosshead guide at the extreme travel of the 
crosshead; then pull it forward until the 
piston strikes the front head, and repeat. 
Connect up the main rod, pinch the engine 


back 


onto her back center and note how near the 
crosshead comes to the mark made on the 
guide; repeat the same thing on the front 
end, and note the difference of travel of the 
crosshead between This is 
a thing that every engineer ought to know, 
so that in filing his brasses as they become 
worn he will know which side of the crank- 
pin he ought to put his liner in, otherwise 
he may knock out a cylinder head. 

Another article in the same number by H. 
P. Clark, entitled ‘‘A Leetle too Tight,” puts 
me in mind of a very similar occurrence, only 
this was a ‘“ leetle” too much lead. It used 
to fallto my lot, while in the employ of a 
railroad company, in the machine depart- 
ment, to set the valves of the engines. While 
doing this on one particular engine the engi- 
neer that run it came to me and said, ‘‘ Now, 
Ben, I want you to give that engine a quarter 
of an inch leaa.”’ I said that would never do; 
but he said, ‘‘ That is what I want; 
it makes her more lively, and I can 


the two marks. 


get away from a station quicker.” 
I said I would not do it, but if he 
wanted to run his chances on it I 
would go into the pit and move the 
eccentric until he thought he had 
enough lead. I did this, then I 
tightened up the eccentrics and let 


her go. 





Now this man was formerly 
a master mechanic in the shop, and 
1 felt like respecting his wishes. 
However, the first trip he made he 
pulled off a drive wheel—in fact 
broke the shaft off close to the driv 
ing box. 
into the 
went to 


When the engine came 
house on three wheels I 
the and — said, 
“Archie, what about that quarter 
of an inch lead?” Ife replied, 
“Ben, for God’s sake, don’t say any- 
thing about that,” and I did not. 

Bens. F. Wernerinaron, 


Indianapolis, Ind. 


engineer 


— a aS 
Automatic Punching and Form- 
ing Machine. 


We present herewith an illustra- 
tion of a machine adapted for 
punching, bending and forming flat 
wire and narrow strips of sheet metal, 
which it takes from the coil, straightens, 
cuts off into-suitable lengths up to 8 inches, 
and any desired ornamental end, punches 
with any desired number of holes and bends 
to shape. 

This is done automatically, by means of 
suitable plungers the 
the four sides of the machine, 
the motions for them 
cams placed upon the shafts which are seen 
surrounding the 
the 


means of bevel gears. 


moved in towards 
former from 
being derived from 
and which 


machine, are 


driven from one driving pulley by 

The arrangement of the machine is such 
that the form or proportions of the piece 
made by it are readily altered, and it is 
adapted to a wide variety of work within its 
range, which is for pieces up to 8 inches 
long, % inch wide and .055 inch thick. The 
brackets used to support curtain poles are 
fairly representative of the work the machine 
is designed to do. It occupies a floor space 
weighs about 1,500 
B. Manville 
and is made by Blake & Johnson, Waterbury, 


Conn. 


of 50x55 inches and 


pounds. It was designed by F. 


a — 

By an error in transcribing, in our issue of 
last week, we located the Penberthy Injector 
Company at New Albany, Indiana, instead 
of, as we should, at Detroit, Michigan. New 
Albany is the place of business of the expert 
who made the test of their injector. 
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Engineers and Mechanics. 

Director of Works Burnham, of the Chi- 
cago Fair, is reported to have said at a din- 
nerinNew York “In the last decade 
or two one could go out on the streets of a 
vreat city and collect 
and draftsmen 
hired mechanics.” 


a force of engineers 
very much as formerly he 

Mr. Burnham stated a fact in this, but the 
fact to which we refer would hardly be cov- 
ered by the impression he evidently intended 
to make. We think it was scarcely what he 
would have said had he a little previ 
ous thought to definition. If it is true, as 
he evidently meant it to be understood, that 
engineers are so plentiful that they can be 
picked up, about were, 
then it is bad for engineers 
surnbam puts it, ‘‘ The times have 
plied the corps of trained technical men,” to 
such For when any vo 
cation are as plentiful as we should under- 
we took what he 


given 


loose as it 
that, as Mr. 
multi 


lying 


un extent. men in 
stand engineers to be, if 
said without allowance, they must work for 
small pay, jostling one another out of place 
and dignity in their eagerness for a job. 

We have no doubt one could ‘go out on 
the streets of a great city,” just as Mr. Burn- 
ham intimated, and find any number of men 
who would be willing to accept the title of 
engineer—and reasonable wages. But accept- 
ing the title, or pushing it forward, or hav 
ing it thrust upon them does not make them 
engineers. If Mr. Burnham had said he 
could have hired so-called engineers by the 
thousand there would have been no ground 
for dissenting; to hiring 
real engineers, that 
he has peculiar aptness for that kind of 


but when it comes 
we must believe either 


business, or that he is not very rigid in his 
application of the title. 

The great majority of men find it just 
about as diflicult to get good engincers now 
asever, It is just as difficult as it is to find 
good doctors or good lawyers 
it. Tier. 


men of 


Burnham bad wanted a thousand 
either of the last-named 
professions he have had the least 
difficulty in finding them, diplomas and all. 
But if he a good doctor or lawyer it 
might not be easy to find liberty. 
And this is about the 
in the instance of all three of 


or two 
would not 


wanted 
him at 
case With engineers. 
the 
professions, too many who hold their rank 
by title only. 

What is true of engineers, or draftsmen, if 


There is, 


a distinction is made between them, is equal- 
ly true of mechanics. There never were very 
many really competent men of either class 
rreat or small 

something to ‘turn up.” 
a little greater than 
This 


loose about the streets of 
ies, waiting for 
The demand is 
the supply, and is always likely to be. 
The standard may be un- 


ulways 


isa stubborn fact. 
dergoing a constant process of elevation; but 
the fact will remain. In 
reference may be had toa 


this connection 


paper read be 


fore the A. S. M. E. by Mr. H. F. J. Porter 
it the New York meeting. Mr. Porter's 


views may be studied with profit 
Mr. Burnbam’s remark is hardly to be 


taken literally, or, perhaps, it should be 
tuken exactly literally, even against his 
meaning. He could probably find real engi- 


neers and draftsmen waiting around loose 
just about could find good 


mechanics. 


as easily as he 
Just about we should say. 
ome 


Defining Rights. 


Court decisions bearing upon the relations 
existing between employers 
thick 
looks as if 


and employed 


each other and fast in these 
days, and it 
where they will end. 

The decision of the Ann Arbor 
plies only to interstate commerce traflic 
does not probably in any way affect 
other or those engaged in any other. 

The same is probably true to a great ex- 
tent of the decision by Judge Speer direct- 
ing the receiver of the Central Railroad of 
Georgia to recognize and enter into a formal 
agreement with the Brotherhood of Locomo- 


follow 
no one could tell 


cases ip 
, and 
any 


tive Engineers for service on that road, 
though in this case it is manifestly of great 


importance to the engineers, because practi- 
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cally all of them are engaged in interstate 
commerce, and it gives their organization a 
recognized and respectable standing in the 
courts, imposing upon it at the same time 
the responsibilities that naturally accompany 
this standing. 

Here in New York a 
rendered that seems to be significant, and to 
have some bearing such matters as 
black lists, ete. 


decision has been 


upon 


The cheap clothing manufacturers and 
their workmen are mostly foreigners and 


are almost perpetually at war. For some 
does not appear very plainly, 
the manufacturers combined and agreed to 
They did this, 
and the asking 
people not to patronize the manufacturers. 
Thereupon the manufacturers went into court 
and asked that an injunction be issued to 
Judge Barrett, before 
whom the case was tried, seems to have gone 


reason which 
dismiss all union workmen. 


workmen issued circulars 


stop this boycotting. 


into the matter of a cross examination on his 
own account and to have brought out the 
fact that the action of the manufacturers 
was nothing more nor less than a conspiracy 
against the men, and that their asking an in- 
junction was for the purpose of depriving 
the men of their ‘‘only available weapon,’ 
as the judge put it. He refused the in- 
junction, which seems to imply that when 
employers combine to deprive workmen of a 
chance the workmen can ask other 
people not to patronize the combined man- 


to work, 


ufacturers without laying themselves liable 
to the law. 

This appeal to the courts in such mat- 
ters is much to be preferred to more violent 
methods, and a Jine of decisions will eventu- 
ally define the respective rights and limita- 
tions of both sides, after which the legisla- 
tive power can be appealed to, and probably 
with success, to correct remaining abuses. 

The respective rights and privileges of 
employer and employe are much better set- 
tled and understood in older countries than 
And it they should be 
clearly defined and understood. 

si em 

A year or more ago we noted the fact that 
Mr. Chas. W. Hartford, Conn., 
had devised gun that 
the Hotch- 
type. Mr. 
Sponsel’s gun has been subjected to several 
firing tests recently, the latest by the Navy 
Department the been very 
favorable, the probability that the 
gun will be adopted and manufactured for 
the navy by the Pratt & Whitney Company. 

Mr. Sponsel has done something that is 
what 


here. is desirable 


Sponsel, of 
new rapid-fire pos- 


sessed several advantages over 


kiss and other guns of similar 


and result has 


being 


analogous to very many mechanics 
have the opportunity to do, ¢. e., while at- 
tending to his duties as assistant superin- 
tendent of the gun department at Pratt & 
Whitney’s, where it was part of his business 
to devise tools and methods of manufacture 
of the Hotehkiss gun, he 


time in devising a 


» has used his spare 
gun which avoids most of 
the peculiar difliculties of manufacture and 
the defects of the older 
materially the number of parts, and the cost 


gun, reducing very 


of manufacture, at the same time improving 
the action of the gun. 
————— 

It now looks as if the employment of 
prisoners in roadmaking 
comprehensively tried in the State of New 
York, favor- 
ing the advocated 


was to be quite 
the Governor, it is understood, 
trial. We 
this disposition of 


have always 


prison labor as far as 
There are 
It will aid in 


practicable. many things in its 


favor. securing good roads, 


which is something very much needed in 
this country, 
labor 


Cause 


Such employment of prison 
with free labor, be 
it will, in the main, be employed on 
work that would done. 
Another consideration, and probably not the 
least, is the employment will be a healthy 
and that isa aid 
tion of criminals. We hope, by 
that the State will give it a fair 
— ee — 


will not interfere 


not otherwise be 


one, great in the reforma- 
all means, 
trial. 

Some surprise is manifested at the fact 
that, though the method of determining the 
speed of vessels introduced by Commodore 
Melville, the trial of the 


and used in 


ApriL 20, 1898 


‘* Bancroft,” proved entirely satisfactory so 
far as known in every way, it seems to hav. 
been abandoned for a return to the old 
method, which involves a continuous run 
over a long course marked by anchored ves 
The ordinary plain every-day eng 
neer would be apt to conclude that 
standardized screw method is the best one 
for determining the speed of a vessel, a 
would be apt to use it in preference to a 
other, but, then, aad hatiad lola Bich 
or nothing to say in deciding what system 
of speed trials shall be employed by tly 
navy. 


sels. 


iQ 
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Literary Notes. 


BUILDING AND STRUCTURES OF AMERICAN 


RALLROADS. A _ reference book for railroad 
managers, superintendents, master mechanics. 
engineers, architects, and students. By Walter 


G. Berg, C. E., principal assistant engineer, | 
high Valley Railroad. 


This book is another valuable contribution 
to the technical literature of the day, and 
contains important information, ee, se 
valuable plans of structures, which would 
be very difficult to obtain in any other way. 
Its scope embraces a large variety of build 
ings, particularly the smaller ones con- 
nected with the roadway and operating 
departments, the cheap and simple struct 
ures in use in the thinly settled sections of 
the country being considered of as much 
importance as those of the most elaborat: 
and artistic designs. The different chapters 
deal with the following subjects: Watch 
man’s shanties; section tool houses ; section 
houses; dwelling houses for employes; 
sleeping quarters, reading rooms, and club 
houses for employes; snow sheds and pro 


tection sheds for mountain slides; signal 
towers; car sheds and car-cleaning yards; 
ash-pits; ice houses; sand-houses; oil-stor 


houses ; water sta 
coaling stations for locomotives; en 
freight houses; platforms, 
platform sheds, and shelters; combination 
flag depots; local passenger depots; 
terminal passenger depots. The appendix 
contains various specifications for depots, 
engine houses, etc. 

Each subject is discussed in a general 
manner at the beginning of the correspond 
ing chapter, so that inexperienced persons 
can gain information on the salient 
and controlling features for each class of 
structures. The second part of each chap 
ter is devoted to detail descriptions and 
illustrations of structures in use on Ameri 
can railroads. 

Over five hundred different buildings and 
structures, embodying the best practice for 
each particular class, are described or r 
ferred to, accompanied by nearly 
hundred illustrations. Many of the subjects 
embraced in this book have not before been 
discussed in print in a systematic manner, 
and the information conveyed will be of 
great aid to railroad men, and, in 
cases, may obviate the necessity of making 
tedious investigations and personal inquiries. 
The book is published by John Wiley « 
Sons, 53 East Tenth New York. 
Price, $7.50. 


PIONS AND) 
ey ae 


age houses; oil-mixing 


tions; 


gine houses; 


depots ; 


points 


seven 


many 


street, 





Questions of general interest re lating to subjects 

ussed in our columns will receive attention iv 
department. The writer's name and address 
always accompany the question. Neither correct ir 
nor location will be published when there is are q 
that effect. If questions are enclosed with a bi 
communication, they should be written on a sepa 
sheet, 


(185) G. Hl. W., Worcester, Mass., writes 
Is there a good correspondence school for 
mechanics? I wish to take a course of stud 
ies in geometry, trigonometry, mechanics, 
ete. A.—Write to the Correspondence 
School of Mechanics, Scranton, Pa. 


(186) C. W. P., Peabody, Mass., writes: 
Please inform me of the title of a book, and 
where it can be obtained, which treats most 
thoroughly and in a practical manner 
millwright work in all its branches 1 
We have not seen a book of this kind. 
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197) J. M. W., Franklin, Pa., writes : 
Please inform me how to make conical spiral 
springs, such as are used on steam pump 
valves. I have used a conical mandrel with 
crooves cut on it and then wound the wire 
around it, but with very uncertain success. 
A.—We know of no better way than you 
have adopted. 


(198) J. C. M., Lancaster, Pa., writes: 
Please inform me where the Belleville 
poilers, mentioned in your paper, are manu 
factured, or give me the patentee’s address. 
4.—The Belleville boiler we believe to be a 
French invention; its sale is controlled in 
this country by Miers Coryell, M. E., 21 
East Twenty-first street, New York. 


189) J. D., Philadelphia, Pa., writes: 
Please inform me what size boat can be 
driven by an engine 2x3 inches making 400 
revolutions per minute, steam pressure 100 
pounds. A.—Length, 18 feet; breadth out- 
side, 4 feet 6 inches; depth, 2 feet. 2. What 
size propeller will be required? A.—12 
inches diameter, 21 pitch. 3. What speed 
do vou think that I can obtain? A —From 
6 to 7 miles per hour. 


190) M. F. L., Tremont, Pa., writes: We 
have a 1-inch steam pipe leading to a steam 
pump, and run it at the rate of 60 strokes 
per minute with a steam pressure of 70 
pounds in the boiler, Can_ I accelerate the 
speed of pump by increasing the size of 
pipe at pump to 2 inches for a distance of 
30 feet, the balance of the steam pipe to 
boiler to remain 1 inch and the pressure in 
the boiler remaining 70 pounds? A.—In- 
creasing the steam pipe as you propose to 
do will increase the speed of pump, under 
the assumption that the 1-inch pipe is rather 
small for the work. The steam pipe should 
be well covered to prevent condensation. 


(191) C. E. B., Richmond, Ind., asks: Is 
there a paper published in your city called 
the Optician? If so, what is the correct 
address ? A.—The Optician is issued every 
month, and is published at 18 Liberty street, 
New York. 2. Can you recommend the 
course of study in the correspondence school 
at Scranton, Pa., as really practical and 
worth the time to complete it? A.—We 
have heard it well spoken of, and believe 
the course of study to be a good one. 3. Is 
the school chartered, and what is the value 
of its diploma compared with other mechani 
cal school course? A.—Write to the insti- 
tution for this information. 


192) E. G. H., New York, writes: Kindly 
inform me as to the best modern practice of 
coppering and brassing all kinds of iron and 
steel stampings without the aid of elec- 
tricity. I intend to put down a plant to 
handle about 500 pounds of stampings (small 
hardware) every day, and should like to 
know what is required for a quick and 
economical operating process. A.—This is 
out of our line, and we therefore do not 
consider ourselves sufficiently well informed 
to advise you correctly. The best way to 
get this information is to observe the process 
used by other manufacturers, or engage the 
services of a practical man thoroughly ex- 
perienced in this class of work. 


(193) E. C., Chicago, Ill, writes: Please 
let me know if there is a pickle or brine in 
which cast-iron can be made soft, and of 
what it is composed. Also what is the best 
way to remove rust from wrought iron 
screws? A,—A pickle for softening the 
surface of cast-iron is composed of 1 part 
aqua-fortis to 4 parts of water, the castings 
to be immersed therein about 24 hours. 
Rust may be removed from wrought-iron 
by immersing in a bath composed of 1 pint 
muriatic acid to 1 quart water for 24 hours. 
Cleanse the articles from all grease with a 
hot solution of soda before immersing, and 
in clean water after. The rust comes off 
like dirt by serubbing with soap. 


(194) H. G. M., Grand Rapids, Mich., 
asks: Is it possible to make open hearth 
castings or any kind of steel castings of 
large size, say 2 tons, so that they cannot be 
machined? Would what is known as man- 
ganese steel be the thing? A.—We referred 
these questions to S. Bolland, who replies as 
follows: What is known as “manganese 
steel” contains manganese, 1.10; carbon, .31; 
silicon, .06, and would not be likely to pro- 
duce castings of sufficient hardness to resist 
machining. But ‘tungsten steel” contain- 
ing 10 per cent. tungsten, .31 per cent. car- 
bon, and .06 per cent. silicon would proba- 
bly answer, as the hardness of steel is in- 
creased almost indefinitely by the addition 
of this alloy. The tungsten’ is used as a 
triple manganese alloy , prepared like ferro- 
manganese, or, as a crude, fritted metallic 
tungsten, obtained by reducing wolfram 
With a mixture of coal and tar, etc. 


_ (195) X. ¥., New York, writes: I have 
In use four cylinders 7 inches diameter with 
a stroke 4 feet; the piston rod is 2 inches in 
diameter. These are used as pulling jacks 
upon a carriage, one at each corner, to lift 
together a maximum load of ten tons. Can 

use a 5-inch trunk in place of the 2 inch 
Piston rod, and so displace some of the 
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liquid, retaining the same pump; or what 
size pump must I have to reduce the time 
8, namely, diameter of plunger, stroke, and 
length of lever? I should like to know how 
to calculate such problems. A.—We sce no 
use of increasing the diameter of the 2 inch 
piston rods. To reduce the time of lifting 
the weight you will require a pump of larger 
capacity; but we cannot give the size of the 
pump without knowing the time that the 
load must be lifted; you have simply given 
the reduction of time, and omitted stating 
the original time. 


(196) L. J. F., Ausable Forks, N. Y., 
writes: I am going to build a wooden con 
ductor in the ordinary way with staves and 
wrought-iron bands; it will be 500 feet long 
and 6 inches in diameter. What I desire to 
know is, which is most likely to freeze, an 
iron or a wooden one? I cannot cover it easi 
ly with dirt; is there any way to prevent 
freezing? Please give me the desired in 
formation. A.—There is practically very 
little difference in the freezing capabilities 
of the two conductors; the wooden one will 
probably not be so liable to freeze as the iron 
one. Either should be well covered with 
asbestos, and, if possible, a swift current 
should be maintained in it during cold 
weather. 2. Do you think it is advisable 
to build a timber dam? There is a good 
solid edge on both sides of the stream; our 
superintendent thinks a timber dam will an 
swer the purpose. A.—We sce no objection 
to it. 


(197) O. L., Granite Falls, Minn., writes 
I am running an electric light plant. We 
have two horizontal tubular boilers 54 inches 
diameter, and 14 feet long with 2-inch blow 
off at back ends as usual. The inspector 
recommended to make connection from 
blow-off to top of water level, so as to make 
a circulation through same, and prevent the 
mud from lodging in the blow-off. The 
only way to make such a connection would 
be to bring the pipes to front ead and con 
nect with water column. Now I cannot see 
how that would set up any circulation. 
Please give me your opinion. A.—We do 
not see any necessity for running the pipes 
to the front of the boiler, the pipes can be 
run from the blow-off to the back heads. 
We know engineers who have connected the 
blow-off to the back head just below the 
water level, and claim to have obtained good 
results. 


(198) C: A. C., Boffalo, N: Y., writes: 
A vertical pipe 27 inches diameter and 30 
feet high supplies the requisite amount of 
water to a turbine, which amount of water 
we will suppose to be 500 cubic feet per 
minute. What should be the diameter of 
a horizontal pipe which conveys the water 
to the upper end of the vertical pipe? The 
horizontal pipe will be 150 feet long and 
cannot have a bend to connect with vertical 
pipe; the angle must be abrupt. I have my 
own ideas of the diameter, but should like 
your views and manner of computing for 
the least diameter, so as to have no more loss 
of head than there is in the vertical pipe. 
A.—For computing this diameter we should 
have the total head, which you have not 
given. You need not fear of increasing the 
friction by making the diameter of the hori 
zontal pipe too large, as one of the laws of 
friction of the tlow of water in pipes is 
The friction decreases as the diamcter of 
the pipe increases 


(199) F. N. P., Brantford, Canada, writes: 
Kindly inform me how I can successfully 
cast an anvil about 18 inches long, 12 inches 
wide, and about 7 or 8 inches thick, chilled 
on top surface. It will be necessary to grind 
these smooth after chilling, so that the sur 
face must be solid, and it should be chilled 
in, probably 1 inch. at least. A.—To cast 
such an anvil block, let the face side be cast 


downwards upon a chill, made of good, 
strong and close castiron in which the 
carbon is largely combined. This chill 


ought to be at least 6 inches thick, and the 
face side should be tinished smooth, and 
rubbed over with blacklead having a slight 
admixture of oil, before the mold is cast 
Use car-wheel scrap, such as shows a deep 
chill on the thread, or obtain No. 3 iron, 
containing about 2 per cent. carbon, that is 
slightly mottled, and shows a bright gray 
fracture with very fine grains. ‘The addi 
tion of scrap steel or spicgeleisen increases 
the depth of chill, For further information 
on this subject see * Chilled Castings” in 
the Jron Kounder, and Car Wheels” by 
S$. Bolland, in the AMERICAN MACHINIST, 
December 15, 1892. 


(200) Clerk, Chicago, Ill., writes 
time ago an eastern firm erected in the store 
in which I am working a pneumatic plant 
While in the course of construction, I asked 
one of the men these questions: Is the 
pressure at the blower the same as it is at 
the other end of the line? And is the speed 
of the carrier at the salesman’s end the same 
as at the cashier’s end? To both of these 
questions he said that there was no differ- 
ence. lam of the opinion that there must 
be a difference on account of the friction. 
Please let me know if Iam right or wrong. 


pome 













A,.—There will be a slight difference in the 
pressure due to friction; there may be, or 
there may not be a difference in speed. as 
this depends on the position of the tracks, 
whether these have been laid horizontally or 
not. The differences in pressure and speed 
of carriers are probably so slight, that for 
all practical purposes the answers given by 
the man are correct. 


201) E. B. D., Cortland, Ind., asks: Tlow 
many steam engines of all kinds, sizes and 
types are there supposed to be in the United 
States? What is the supposed horse-power 
of all these engines’ I have figured a little 
on this, and I made the following estimate 
or guess 

Number of locomotives 

Number of portable engines, 

Number of stationary engines, . 


30,000 
TO.000 
200.000 


LOA]. osds<<:,2 800,000 
giving a total of 20,000,000 horse power, 


This includes all kinds and sizes of engines 
both on Jand and water. What do you 
think of this guess? A.—The number of 


locomotives is about correct, but we are not 
prepared to express an opinion in regard to 
the number of other kinds of 
2. [ also estimated the fuel at 5 cents per 
horse-power per day. Is this too large or 
too small? A.—We believe this to be a fair 
average. 


engines. 


(202) F. H, Columbia, O., writes: On 
page 90, part IL, of Prof. Unwin’s ‘ Ele 
ments of Machine Design,” I tind the formu 
la for counterbalancing vertical 
be: 


engines to 


W, W, - (1) 
yp 

in which W, denotes the weight of the 

balance weight and p the radius to its center 

of gravity, W, the weight of the crank pin 

and half the weight of the connecting rod 

For horizontal engines 


W, =3(W, + W,)—— to#(W, + W,) 
i P 

(2) 

is given, in which W, denotes the weicht 


of the piston, piston rod, crosshead, and the 
other half of the weight of the connecting 
rod, Is this right or have the formulas been 
reversed? A For horizontal engines formu 
la (2) is often used; formula (1) will give a 
counterbalance too light for vertical engines 
We should use formula (2) for computing 
the counterbalance for both horizontal and 
vertical engines, excepting locomotives, in 
which the counterbalance should be heavier 
The counterbalance should be determined, 
in part at least, by the character of the 
foundation The shaking forces should be 
made principal y vertical for a very solid or 
tall foundation; in other ¢ the light 
weight and horizontal efforts may be de 
manded. 


(203) A. A. P., Syracuse, N. Y., writes 
I wish to proportion a pair of gear wheels; 
the wheel is to make 40 revolutions per min 


“SES 


ute, and the pinion 120 revolutions per min 
ute; the load will be about constant. I have 
looked through books, but somehow I do 


not get the idea, probably because I have 
never undertaken anything of this kind be 
fore. The distance between the centers of 
years is to be 20 inches W hat sticks me is 
the thickness of the tooth on the pitch line, 
the width of face of wheel. Kindly 
help me out. A The first step will be to 
find the radii of the pitch circlesof the wheel 
and pinion as follows: Multiply the distance 
between the centers of the wheel and pinion 
by the namber of revolutions of the wheel 
and divide the product by the sum of the 


also 


revolutions of the wheel and pinion; thi 
quotient will be the radius of the piteh 
circle of the pinion hence we have 

” 

“) X 40 inch { the radius of the 

160 

pinion, and 20 5 Io inches for the 
radius of the wheel. ‘The same result could 


have been obtained by multiplying the dis 
tance between the centers by the number of 
revolutions of the pini and dividing this 
product by 160 as before, thus 

20 1?0 on oe : 
15 inches for 


the radius of 


160 
the wheel and 20 
radius of the pinion. 


1) 5 inches for the 
The next step will be 


to find the pitch This will depend on the 
pressure on the teeth and the width of the 
face of wheel. In ordinary cast-iron mill 
crenaring, the width of face is times the 
pitch. For this proportion we have, for 


finding the pitch, the following formula 
P 0447 4 P's 
in Which p denotes the pitch in inches and 
P the pressure in pounds on the teeth. Let 
the pressure ? on the teeth be 500 pounds; 
we have then for the pitch 
p 0447 kK V/ 500 = .DD9, 

say linch. We have found the diameter of 
the pitch circle of the pinion to be 10 inches, 


the corresponding circumference is 31.416 
inches; this shows that by increasing the 
pitch to 1.0184 inch, we can get 31 teeth in 
the pinion. The pitch circle of the wheel is 
30 inches diameter, the corresponding cir 


now on this 
pitch 1.0134, 


cumference is 94.248 inches; if 


circumference we lay off the 





we find that we can get 98 teeth on the 
wheel. This gives 3 times as many teeth on 
the wheel as there are on the pinion; this is 
as it should be, because the pinion makes 3 
imes as many revolutions per minute as the 
Wheel. The thickness of the tooth on the 
pitch line for cast gears is usually equal to 
{8 of the pitch, hence in this case the thick- 
ness of the teeth on the pitch line will be 
1.0134 48 {86 inch. The formula p 

U447 4/ Pis suitable fora face equal to 24 
times the pitch; if this proportion of face to 
pitch is changed, the constant .0447 should 


. face 

also be changed; thus, for “sf 2 use 
pitch 

2 3 ; ». & face ; 

Uo instead ot 0447; for i ‘ 24 use 
pitch 

0475: for sods 38 use .0408, and for 

pitch 
face 9 95 . 
34 use .03878, If the teeth are sub 
piteh 
jected to great shocks, the pitch as found 


above should be increased 
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Phila page 11. 
Wells, Tampa, Fla. 


Grant Gears. Lexington and See 


Shafting Straighteners, J. H 


Ideal Drawing Stan ts. M. C. Hammett, Troy, N. Y. 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 
Pool Holder: Armstrong Bros. Tool Co , Chicago. 
Bradley’ Power ftlammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Pattern and Brand Letters A variety of sizes 
and styles. Heber Wells, & Spruee St.. New York. 


Dritl Presses, with Tapping Attachments 
Gould & Eberhardt, Newark, N. J. 


Davis Key Seating Machin» s kept in stock by 
Manning ixwell & Moor-, 111 Liberty St, N.Y. 

Selden Packing for stuffing box, with or without 
rubbercore Randolph Brandt, 38 Cortlandt St., NY. 

r 1' ‘v lathes, most efficient offered. The Lodge 
& Shipiey Machine Tool Co., Cincinnati, O 

Engine Castings Humphrey's Foundry, Belle 
fontaine,O 

For Cypress Tanks and Vats, address W. EF. Cald 


weil Co , Floyd and Main Streets, Louisville, Ky. 


Factory sites given away 


1 hour from New York. 
Address R. V. Preree, J. 


Bound Brook, 
*Pumping 
270 Eng. Pro 


ton Avenue 


Machinery.” New book, 
pectus free. W.M 
Philadelphia, Pa 


10 pp. Svo, 
Barr, 8223 Powel 


Guild & Garrison 
steam pumps 
alr pumps, 


Brookiyn, N. Y., manufacture 
vacuum pumps, Vacuum apparatus, 
acid blowers, filter press pumps, ete. 
“Shapers (Double Triple Quick Stroke”) 
Trade Mark. 
Gould & Eberhardt Newark, N. J 
For the Latest Improved Diamond Prospecting 


Drill, the M ¢ Bullock Mfg Co., corner 
Canal and Washington Sts., Chicago, II. 


address 


Combination, duplex and special 


gear cutters in 
stock and to order. vertical milling machines. 
R. M. Cloagh, Tolland, Conn 
Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other stvle Gears 


Gould & Eberbardt, Newark, N. J. 


Patent Soliciting of High Class 

1D. Walter Brown, Counsel in Patent Cases, 
1 Nassau Street, New York. 

Send for Brie: History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only 
4 ! 


by Tl Moore & Sons Co., Ehizabethport, 


rhe Samuel 


NN... who fave purchased from C, Ul. De Lamater 
& ¢ New York, all their patterns, books of 
record, gauges, ete Location and equipment well 
adapted for Heavy Steamship Repairs 

Binders” for the AMERICAN MACHINIST. Two 

les) the * Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” maikd at 50ce. each. The former 
h ff board 1 While the latter has flexible 
( with full page opening flat. Kither will hold 
the entire issues of any volume AMERICAN MA 
CHINIST PUBLISHING Co., 203: Broadway, New York. 

Indicator Practice and Steam Engine Economy.” 
By FL F. Hemenway. Contains plain directions for 
using the indieator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engine- and current 
practi n testing engines and boilers. Price, $2 
postpaid, Published by John Wiley & Sons, 53 East 


nth Street, New York 


. Aime 


Columbian Exposition Notes. 


INJECTORS, 


Manufacturers of injectors will be given 


an excellent opportunity to put their ma 


chines to practical use, Besides having feed 


pumps, all the boilers will be supplied with 


injectors. They will be placed on the front 


of the visitors’ gallery—just to the side of 


the feed pumps, and will be connected to 
the same supply, feed and steam pipes as 
the latter. Ileaders of 4° pipe for each set 


feed and 
rainst the wall of the 
ry, and the injectors are cross 


of injectors for steam, supply, 


waste are hung snug a 


visitors’ galle 


connected between them by a neat system 


ugh inject rs have not been chosen 


for all the boilers martial list Can be viven at 





10 


this time: For National boilers, four Hay- 
den & Derby; for Babcock & Wilcox, five 
Hancock ; for the Root, six N. A. Watson ; 
for the Campbell & Zell, six from the Nathan 
Mfg. Co.; for the Stirling, six Schaffer & 
Budenburg’s ‘' Peerless.” Eight Penberthy 
injectors will feed the Heine boilers. ‘These 
last are gold and silver-plated—a good thing, 
no doubt, but somewhat of an extravagance 
when the gold and silver of these cannot be 
distinguished from the brass and nickel of 
the others. The Rue injectors will prob- 
ably feed the Gill boilers, though the num- 
ber has not been settled yet. 
All the in the 
proper. There 
injectors, which are not located as yet. 


house 
Sellers 


boiler 
three 


above go 


will also be 
BOILERS. 

It will, no doubt, be a surprise to many 
to see the Stirling placed among the boilers 
of the proper. In a former 
letter it that the Babcock & 
Wilcox Co. had an injunction, preventing 
the Stirling Company from placing their 
This injunction 


boiler house 


was stated 


boilers next to their own. 
was being contested in the courts at that 
time. The courts shortly afterward de- 
cided in favor of the Stirling Co., and they 
immediately began erecting their boilers. 
Their work is well under way. 

Foundations are about completed for the 
boilers in the boiler house extension. They 
are located as follows: At the east end are 
two batteries of Heine aggregating 2,000 
horse. power. Next to these are the Climax 
(vertical tubular), two of 500 horse- power, 
and a 1,000 them. 
Then follows one Stirling battery of 800 


horse-power between 


horse-power. This leaves a space of about 
50 feet at the extreme west for which boil- 
ers have not been chosen. 

FEED PUMPS. 

The Stirling boilers in the boiler house 
proper fed by Buffalo duplex 
pumps, a 10°x6' x10", and a 7$7x5'x8 
by a Gould 10x12” triplex pump geared 
to an Ideal (A. L. Ide & Son) 9x12 

The Heine boilers in the extension have 
10’x6 xi2° Marsh (Battle Creek Co) 
pumps. The Climax 
10’x6"x14" duplex, and one Smedley 12’’x 
7'x15” duplex, and the Stirling, one Hall 
8’x5''x10" duplex, and one McGowan 8’x 
54''x10", 


are two 


, and 
engine. 


two 


have one Blakeslee 


EXHIBITORS’ HEADER 
A header for supplying steam to exhibit 
ors throughout Machinery Hall and annex 
It is of 16” standard 
wrought-iron pipe, and extends the length of 
the building down the east and west central 
aisle, just under the floor. 6! 
outlets are placed at frequent intervals for 
This header is fed by 
six 8” pipes connecting from as many differ- 

ent points in the main 36" header. 


is now being erected. 


Tees with 


branch connections. 


STEAM PIPE TO THE CASINO, 

A steam line from the Machinery Hall to 
the Casino the lake 
long, has just been completed. It 
This line is of 6 
lagged throughout with asbestos paper and 
There water 
pockets in its length, made by turning down 
by a 6’ ell into one of the straight openings 
of a 6” tee. from the 
side opening, while a short piece of pipe on 
the 
water pocket. 


shore, 2,350 feet 
will be 
pipe, and 


on 
tested shortly. 


rainbow lagging. are seven 


The line is continued 


other end of the straight forms the 
These pockets are usually 
placed where bends come in the pipe, and 
as all the fittings are threaded, they form 
excellent expansion joints. The pressure at 
the boiler house is 125 pounds, and it is 
expected that 100 pounds will be had at the 
other end. 

Steam will used at the for 
running a duplex pump, for a hydraulic 
elevator, also for a 25 horse-power engine 


be Casino 


and refrigerating plant for the big restau- 
rant which will be located there. 

Steam will also be used in the restaurant 
for all cooking and heating purposes as far 
as possible. 

Another long steam line is 
the boiler house to the Mines building. It 
is about 2,000 feet long, and of 10 
The steam will be used for driving certain 


the one from 
pipe. 


muchines in the Mines exhibit. 
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In our issue of April 6 we illustrated a 
portable pneumatic tapping, drilling and 
reaming machine, made by James T. Halsey, 
of Philadelphia; we said of the macbine: 
“Tt is essentially a rotary engine.” Mr. 
Halsey writes to say that we made a mistake 
in this statement; that it is a reciprocating 
engine. In the matter relating to the tool 
which we had from Mr. Halsey nothing was 
said as to the kind of engine that drove the 
tool, and the cut has the appearance of a 
rotary engine. We believe that would be 
the conclusion of those who saw his circular. 





ee 

The New York Jlerald exploits, with 
what might by courtesy be called a pictorial 
new motor that is, of 
course, designed to revolutionize motive 
powerin general, The information one gains 
by reading the article is that the movements 
of the machine are brought about by the 
explosion of sugar, potash and sulphuric 
acid, which, of course, is an easy if not a 
very lucid explanation. The new motor is 
to cut the time between here and Europe 
in two, and, we suppose, do various other 
things; still the capital stock of the com- 
pany is only $1,000,000, which is modest 
at least. 


representation, 2 


- <e - - 
The curve given by Mr. Leicester Allen in 
our issue of March 9, current volume, for 
which equations were required, has awakened 


considerable interest among students. We 
have published several solutions. Since 


then we have received one from Nelson B. 
Hale, Worcester Polytechnic Institute, Wor- 
cester, Mass., and several others; these solu- 
tions are similar to those already given, and 
for this reason we deemed it advisable to 
withhold their publication 

——_—__.4>e—_—___— 

The New Process Raw Hide Co., of Syra- 
cuse, N. Y.. inform us that they are fur- 
nishing either gears or blanks from which 
gears will be cut, to a number of machinery 
concerns for use in their exhibits at the 
World’s Columbian Exposition, anything 
that tends to the suppression of noise being 
of prime interest there. 

a 

Hiram W. Sibley, of Rochester, N. Y., 
has recently given $50,000 to Cornell Uni- 
versity for the erection of an addition to 
Sibley College. Mr. Sibley’s father founded 
the college, and altogether the family has 
contributed more than a million dollars to it. 











The Belknap Motor Co., Portland, Me., has ob- 
tained a re-lease of the entire building at Fore and 
Cross streets, and will increase capacity. 

The Hogan Boiler Company, Middletown, N. Y., 
is building shops in which to carry on the manu- 
facture of the Hogan bigh-pressure boiler. 

The Pittsburgh Wire Works at Braddock, Pa., 
have been put on double turnin all departments, 
giving employment to about 200 additional men. 

The Morris & Bascom Manufacturing Company, 
of Richmond, Va., has been organized to manu- 
facture machinery. J. B. C. Morris is president. 


The Eureka Emery Wheel Company, of Buffalo, 


N. Y., has been organized to manufacture hard- 
ware. Capital, $25,000, and directors, M Reish and 
others. 


J. A. Fay & Co., Cincinnati, Ohio, have issued a 
sheet, for distribution, containing cuts and brief 
descriptions of a large number of wood-working 
machines. 

The Wm. Roper Manufacturing Company, of 
Buffalo, N. Y., has been organized with a capital of 
$20,000, and directors A. W. Olmstead, F. J. Bond 
and others. 

The N. A. & 8. H. Burpee Furniture Company 
has been incorporated in Rockland, Me., for the 
purpose of manufacturing furniture. 8S. H. Burpee 
is president, 

Washburn & Moen, Worcester, Mass., will in- 
crease the capital stock from $2,500,000 to 
$3,000,000, in order to enlarge the new plant at 
Waukegan, Ill. 

The Withrow-Breeden Hardware Manufacturing 
Company, of Neosho, Mo., bas been incorporated, 
capital, $10,000. Incorporators, J. M. Withrow 
and D. A. Price. 


The Queen City Engineering Company, of Buf- 
Volker 


falo, N. Y., is organized at $10,000, by D. L. 
and others to manufacture steam pumps, 
chinery and supplies. 


ma 
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At Louisville, Ky., C. 
Mengel have incorporated the Columbia Veneer 
and Box Co,to manufacture veneer, boxes, etc. 
The capital stock is $100,000. 


C Mengel, Jr, and C R. 


The Automatic Railway Track Saunder Co has 
been organized at Portland, Me.. with President, 
C. V. Holman, Boston, Mass.; treasurer, F. W. 
Vernll; clerk, D. C. Verrill. 

It is thought that the plant of the South Boston 
Iron Works, at Middlesborough, Ky., will be ready 
for occupancy about May 1. The plant will give 
employment to about 500 hands. 


Miner & Peck Manufacturing Co., New Haven, 
Conn., issue a new catalogue (standard size) of 
drop lifters drop presses, blast forges and drop 
forgings. Quite fully illustrated. 

There is water-works agitation at Middletown, 
Ohio; Aurora, Ind.; Portland, Ore.; Van Buren, 
Ark ; Oberlin, O.; Medford, Mass.; Lancaster, O.; 
Columbus, O ; Logan, 0.; Gallipolis, O. 

The Lynn (Mass.) Gas and Electric Co. is to erect 
a new power station of brick and iron. The struc- 
ture will be 150 feet square, costing $150,000 and is 
to have a capacity of 2,500 horse-power. 

The Crescent Steel Works, 480 Pearl street, New 
York, have issued a new classified price list of 
Crescent steel of a variety of forms, and for various 
purposes. It is a very useful little book to have. 

The Weisel & Vitter Iron and Machine Mfg. Co., 
Milwaukee, Wis, will rebuild their plant on a 
larger scale. The capital stock has been increased 
to $200,000, and about $75,000 will be expended. 

Chandler & Taylor Co , Indianapolis, Ind., issue 
a catalogue (standard size) of saw mills and saw- 
mill machinery, including engines and boilers. It 
is printed on good paper, and quite freely illus- 
trated. 

A representative of a large carriage manufac- 
tory was in Salem, Mass., recently, in conference 
with President Cousins, of the Board of Trade, 
looking for a location to remove his business to 
Salem. 

The Caldwell Boiler Co., 15 Cortlandt street, New 
York, has beén awarded an order for 455 horse- 
power of boilers by the Western Union Telegraph 
Co., for their large buildiag corner Broadway and 
Dey street. 

It is reported that Fort Scott, Kan., will have a 
paper-mill. The contract has been closed. The 
building will be 150x180 feet and will, according to 
the plans and specifications, cover 8,000 square feet 
of ground, and will have a capacity of five tons of 
paper a day. 

The Frank-Kneeland Machinery Company has 
taken out permits to erect new shops at its plant 


on the Allegheny Valley Railroad, 18th ward, 
Pittsburgh. They consist of a machine shop to 


cost $11,000 aud a foundry to cost $9,000, both to be 
of brick and iron. 

The Grant Anti-friction Ball Co., Fitchburg, 
Mass., has issued a catalogue and price list of 
hardened steel balls. Tuis company manufactures 
under a new process, and claims to have the largest 
and best-equipped plant in the world devoted 
exclusively to the manufacture of balls. 

L. S. Starrett, Athol, Mass., has purchased a 
half interest in F.J.Gay’s plant at Providence, 
R. 1, for manufacturing milling and forming cut- 
ters. Mr. Starrett is building an addition to his 
present factory, and when this is completed the 
Providence plant will be removed to Athol. 

An Eastern syndicate has secured an option on 
5,600 acres of land near Johnstown, Pa., and on 
which it intends to build a manufacturing town. 
This tract of land is underlaid with a heavy vein 
of coal and includes the old Ritter furnace, which 
it is thought may be remodeled and put in opera- 
tion. 


Messrs. A, C. Johnson, E. Anderson and P. A. 
Nelson have leased temporary quarters in Fremont, 
Neb., while their factory is being built. This new 
concern has been organized for the manufacture 
of mattresses and upholstered goods. It bas an 
authorized capital of $50,000, and a paid-up capital 
of $15,000, 

The Laidlaw and Dunn Company, of Cincinnati, 
Ohio, and the Gordon Pump Company, of Hamil- 
ton, Ohio, have agreed on terms of consolidation. 
The business will be carried on bya company to 
be known as the Laidlaw-Duon Gordon Company. 
The capital will be $700,000 Extensions of plant 
are contemplated. 

The F.W. Foster Manufacturing Company has 
been incorporated at Portland, Me., for the pur- 
pose of manufacturing faucets, automatic sprink- 
lers and apparatus used by steam fitters, with 
$250,000 capital stock. The officers are: President, 
C, E. Flett, of Melrose, Mass.; treasurer, F. H. 
Foster, of Melrose, Mass. 

The J. T. Case Engine Co., New Britain, Conn., 
send us a neat illustrated catalogue of steam en- 
gines made at the works. These engines are adapted 
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to be used for a great variety of purposes, 
are made of forms to suit the different uses. 
illustrations clearly show their adaptation, 
with the text explains their construction. 

Newport, Me., is to have two more new in 
tries. Morse & Crane have purchased a lot 
will erect a two-story frame building with | 
ment, for the manufacture of bed and furn 
springs, ard W. H. Moore, of Hartland, has 
chased a lot and will put up thereon a mill for 
manufacture of doors, blinds and 
finish. 

Business will boom at Milbridge, Me., the 
ing season. Two sardine factories will be 
and as many lobster factories. Several gra 
quarries will give employment to many hands, and 
the usual number of men will be kept busy i1 
shipyard of J. W. Sawyer & Son. All this 
make profitable business for the coastwise shi 
of that port. 


sash, 


A combination of the barrow makers is repo 
The Standard Harrow Company has been incorpo 
rated in New Jersey, with a capital of $2,000,000 
Edwin H. Resley, of Utica, N. Y.; Maurice Mies, 
of New York City, and Gen. Oscar E. Madden, of 
Boston are among the incorporators. A_ larg: 
factory will be built. Operations are expected to 
begin about the 1st of July. 

It is reported at Rochester, N. Y, that repre- 
sentatives of several large manufacturers of 
wood-working machinery have met to take steps 
to form a syndicate for the purpose of comning 
the business. Among the firms represented are 
Cc. B. Rogers & Co , of Norwich, Ct. Itis proposed 
to start with a cash capital of $30,000,000, and to 
have in reserve the additional sum of $250,000.00 
These sums look suspiciously large. 

Robert Poole & Son Co., Baltimore, Md., 
issued the twelfth edition of their list of gearing 
pulleys, sheaves, etc. It is got up in a substant 
manner, and will be an excellent addition to an 
engineer’s or mechanic’s library. Their lis 
gears is alarge one, and their system of machine 
molding enables them to produce almost anything 
not in the list. They have facilities for cutting and 
planing teeth of gears up to fifty feet diamete: 


A St. Louis (Mo.) dispatch says: A movement is 
in progress here which it is expected will result in 
a revolution in the manufacture of 
Brazelle Steel and Iron Company, of this city, have 
bought twenty acres of land in the suburbs, upon 
which they will erect immediately a plant of th: 
capacity of 100 tons a day. They propose to manu 
facture pigiron at a saving of $4 a ton, and stee! 
at a saving of $6 a ton, as compared with the cost 
of manufacture by any known method in use in the 
United States or Europe. 
gas fuel derived from cheap coal or ‘ slack,” in 
stead of employing coke. 


steel. The 


The process employs a 





Machinists’ Supplies and Iron. 





New York, April 15, 18% 
We quote Standard North 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 2 
$13.50 to $14.25; Gray Forge, $12.75 to $13.50. South- 
ern brands of good quality are obtainable at $14.25 
to $14.75 for No. 1 Foundry; $13.25 to $14 for No. 
2; and $12.25 to $13 for Gray Forge. 
Antimony—The market is steady. 


Tron—American Pig 








We quote L 


X., 104c. to 10%e.; Cookson’s, 10%c. to 10%4c.; 
Hallett’s, 10.10c. to 10.20¢., and U.S. French Star, 
10lKe. 


Copper—The market shows signs of improve 


ment, but spot supplies are still obtainable at 
11 c. for Lake Copper. Casting Copper is held at 


1044c to 105%e. 

Lead—The market is firm. Sellers have advanced 
their price to 4.1746c. and 4 20c., which has checked 
the demand. The last sale was at 4.15¢c. by the 
carload. 

Lard Oil—Prime City is at 83c. to S5e. 
Spelter—The market is higher and firm at 4.3244 
to 4.35¢e. Buyers took advantage of the stronger 
position by having important orders filled at 4.5vc. 

Tin—The tendency of the market is toward higher 
prices ; 20.85c. to 20.90c. have been realized for 100 
tons April delivery. 


* WANTED *— 


** Situation and Help*’ Advertisements only inserte 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
sent to reach us not later than Saturday morning Jor 
the ensuing week's issue. Answers addressed r 
care wil be forwarded. 








7 
1 


Wanted—Salesmen on commission, to push 4 
special line of mach’y. ‘Kirk,’ care of Am Macu 
Junior draftsman, 2 years’ experience, good 4 
tailer and tracer, wants pos. Box 92, Am. Macu 
1Ist-class designer of pumps, cranes & gen. mach's 
is open for engage’t. Except’l refs. Pumps, Am. M 
Good draftsman, designer, grad. Polyt’c. ia (er 
many, desires change present pos Box 94, Am. Macu 
Mech. eng.,exp’din steam & gen. mach'y res 
engage’t as ass’t supt or m’g’r. Box 95, AM { 
Wanted—Second-hand boiler plate shea 


price. Pattin, Hall & Pattin, Marietta, O. 
1st class mechanical draftsman, good designer & 
practical mech. wants pos. Box 96, AM. MA 
Wanted—Pattern makers on heavy ma ry 
work. None but Ist class workmen of good habits 


need apply. Farrel F’d’y & Mach. Co., Ansonia, €t 





(ley Hammers. 


Sesesce 


_ If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracusg, N. Y. 
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Foreman Wanted—Who can rub men the right 
way to increase production and do good work. 
One familiar with high grade engines desired. 
BB. Gy 2. OC, BOE I Ni X. 

Draftsman Wanted—To grow into responsible 
place indrafting room. Mod. price to start. Wor- 
cester tech. graduate preferred Address, giving 
exp., and wages expected, Box 93, AM. MACHINIST 

A Situation Wanted—As foreman boiler maker, 
10 years’ exp., 6 years in one of the largest shops in 
the west, accustomed to all classes of work. Abili 
ties Al. Alex.C. Forbes, 74 Canal St., Rochester.N.Y 

A mech. engineer of experience as supt., design- 
ing, estimating on work, management of men, etc. 
desires to invest a few thousand for partnership 
ina good concern. Address A., AM. MACHINIST. 

Foreman iniron foundry, one familiar with all 
kinds of light and heavy machinery in green dry 
sand and loam; best of references from last em- 
ployer. Address C., AMERICAN MACHINIST. 

Wanted—Tool-maker, steady, 34, used to turret 
lathes, universal milling and grinding machinery. 
Gear rack and worm wheels and cutters of all 
kinds, erection and repairs. Address C. N. Y., care 
AMERICAN MACHINIST. 


The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


Draftsman Wanted—Experienced in saw-mill, 
flour-mill, special and gen. machinery. State age, 
exp. and salary. Novelty Iron Wks., Dubuque, Ia. 

Wanted—An exp’d mech. draftsman for tempo- 
rary work. State age, exp. and salary wanted. 
The P. H. & F. M. Roots Co., Connersville, Ind. 

Brass Finisher Wanted—Must be a steady man, 
and one who does not use liquor. Illinois Malle- 
able Iron Co.; 581 Diversey Ave., Chicago, Iil. 

Wanted—Position as superintendent or foreman 
of shop, general engineering business; 10 years’ ex- 
perience ; references Al. Box 97, AM. MACH. 

Foreman desires change July 1. Experience 
covers machine tools. pumping machinery, Corliss 
and high-speed engines. general jobbing a mill 
work, age 33. Box 84, AMERICAN MACHINIST. 

A practical man in mach. shop and foundry, can 
mix iron on analysis, wants position as supt.; can 
give best of refs., will guarantee to save salary 
on the mixture of iron alone. Box 79, Am. MACH. 


Wanted—A mechanical engineer, a graduate who 
has had some shop exp.; also 2 mechanical drafts- 
men —s in general engine and machine work. 
F. W. E., Room 40, Coal Exchange, Scranton, Pa. 





Ready-made Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 Cents. 
Geo. B. Grant, 
Lexington, Mass., 
And 125 So. 11th St., 
Philadelphia, Pa. 


BRASS-WORKING TOOLS, 















army | 
BARDONS 
& OLIVER 


Cleveland, 
» Ohio. 


THE ELLIOTT DRILL. 








Now Manufactured by 
A. J. WILKINSON & CO., 


180 to 188 WASHINGTON ST., BOSTON, 
SEND FOR CATALOGUE. 


i on APPLICATION | 





SPECIAL MACHINERY. 
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REW MACHINES. 


MASS. 
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OF 


MENTION THIS PAPER. 














MANUFACTURERS 


MACHINISTS’ TOOLS, 


seno For cataogue. WORCESTER, MASS. 











THE MASON LEVER VALVE 


Is made essenti: lly the same as 
the ‘*‘ Mason Balanced Valve,’ 
with the substitution of yoke 
and lever with weight attached 
for the bonnet and knuckle joint of the balanced valve. The 
lever valve will be found useful in controlling the supply of 
water in tanks by attaching to a ball float. It can also be used 
to control steam pumps in tank service, by placing the valve 
in the steam supply pipe to the pump and connec ting the lever 
with a ball float placed in the tank. There is no lost motion 
in any of the joints, a fact which those desirous of close 
regulation will apprec iate. These valves can be fur 

nished either as piston or seated valves. The latter style 
is steam tight. 


MASON RECULATOR CoO., 


BOSTON, MASS., U.S. A. 





BOSSES BUSEGSO 


Wanted—Two experienced draftsmen on high- 
speed engine work. State ages, experience, ref., 
salary expected, and how soon can come. Address 
Stearns Manufacturing Co , Erie, Pa. 

Wanted—A live man with good address, experi 
enced in general steam plant work, to represent an 
old established business in and about New York. 
A good opening for the right man. State age, ex- 
perience and remuneration expected. Mechanical | 
Engineering, AMERICAN MACHINIST. 

Wanted—First-class Corliss engine general sales 
man.of character and repute. competent technically 
and aig tically to estimate on any power plant, and 
willing t o live and travel anyw here west. Address, 
giving experience, reference and salary expected, 
T. E. G., AMERICAN MACHINIST. 

Wanted—One good man to erect machinery after | 
built (outside man), and some good general ma | 
a 


Wanted—Foreman for job foundry, employing 
|} about30 molders. Must havee xpe rience on general 
work and be capable of running a foundry econom- 
ically in all its details. None but a first-class man 
with good recommendations need apply. State 
age, experience and salary. P., 160 Clinton St., 
Milwaukee, Wis. 





+ MISCELLANEOUS WANTS 

—— will be inserted under this head at 
35 cents per Copy should be sent to 
reach us no ni cars r than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care will 
pended wded, 


_ each insertion. 


Cheap 2d hd lathes & planers. 8S. M. York, Clev’d, O 
Auto, Steam Flue Cleaners. Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
Dietz, Gang & Co., Cincinnati, O. 
(Continue don page 12.) 


j Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


Hl - MMERS weit 


20 Johnson St., CLEVELAND, O. 


MECHANICAL DRAWING. 


By Prof. CHAS. WM. MacCord. 
Parr I.—Progressive Exercises. 
Part II.—Hints to Draftsman. 
RM, MUROUN. x sss ens oeesoces sea enuwen $4.00 


JOHN WILEY & SONS, NEW YORK. 


Kelley Co., 
chinists for shop work. Our specialties are coal 


mine haulage engines and mine ventilating fans; | A oli 
shop located in Pennsylvania. Address Box 200, | and planers, 
AMERICAN MACHINIST, 
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JohnS. Leng’s Son & Co. New York 


Flexible Metallic Filet 
Le Name ~ fFor Pattern Makers. 8 Sizes 
H. WHITE, 44 N. 4thSt. Phila, Pa 


Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the rit l VWIORIZMEN 
manufacture of specialties, or can furnish com- ea bathe a pl 
lete plants for t eir manufacture. Make Dies, 
pecial Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor. 
respondence solicited. = Tes) A eo 

Sond for Circular of our SENSITIVE ENEE DRILL. GRO IE, | 


BRADY WP. 60. 83 Washington St., 


BROOKLYN, N. Y. 




















MACHINE tos Paton STREET 
MOLDED 
GEAR 


iS undoubtedly the most ac- 








35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 


ENCINEERS 


and gentlemen having bussines with Steam Users, 
wanted as agents to represent a prominent manu 
facturer. Write for circular and terms. Mention 
this paper. 

Address P, O, Box 137, lniladelphia, Pa 


curate. Being made of 





SPECLAI charcoal- 


PROCESS 
iron they combine high ten- 


sile strength and wear. 





Many other points in their 


find STARRETT’S 


2-FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 

L. S. STARRETT, 

Atkoi, Mass., U.S. 

Lonpon Acents: Chas. Churchill & Co., Ltd 
, Finsbury, E. C, 


favor. You can out 
what they are by address- 
Ing us. 

UNION FOUNDRY & MACHINE CO., 


PITTSBURGH, 


2t Cross St 

















BETTS MACHINE co, 


WILMINCTON, DEL. 





IMPROV ED PATTERNS ! 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


LATE DESI ahd ! 




















We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOWNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK. 


HW. JOHNS MFG.CO.8 
87 MAIDEN LANE, 
NEW YORK 
GHICARO, PMILADELPHWA, LORDOE. 
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Light and fine machinery to order; Foot Lathe 

Catalogue for stamp. E. O. Chase, Newark, N. J. 
jest Bolt Header in the world for $50. 

C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Machinery and 

P. G. Fleming's Machine Works, Eliz 


Wanted—A Medart shaft straightener; must bein 
Al cond’n: state cap’y. Address Shafts, Am. Macu 


Address 
specialties to build. 


abeth, N.J. 


’ Planer. 
Conners- 


Wanted—1 30” Lathe. 18’ 
Must be in good condition. 
ville, Ind 


Ped; 124 0r 6 
Lock Box 3&7, 


set of standard size drawings 
Address Box 


Wanted—A fine 
for a modern type of Corliss engine. 
82, AMERICAN MACHINIST. 


lished machine shop and foundry ina city in West- 
ern New York. 


cago fully equipped for either green or dry sand 
oven, power elevator, fan, etc.; 
rates. 


to have manufactured for him a line of machine 
tools of which he 


For Sale—Half or whole interest in a well-estab- 


Address Works, Am. MACHINIST. 


We have for rent a new brick foundry near Cbi- 
work with Colliau cupola, five-ton steel crane, core 
we will take cast- 
market 
AMERICAN MACHINIST. 


ings to the amount of $5,000 at regular 
Address Box 78, 


A manufacturer, disposing of his plant, wishes 


holds the patents, and has 


built up a fair and growing trade. He can supply 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





all necessary special tools and machines.{and order 
in sufficient quantities to make it profitable to 
any one making for “him. Address Box 91, care 
AMERICAN MACHINIST. 





DESIRABLE SECOND-HAND MACHINERY. 


SCREW.-CUTTING LATHES. 


16 in.x6 ft. New Haven, Rise an A : all tay Al order, 

17 in. x6 ft, Fitchburg, Com od asin 

17 in.x8 ft. Blaisdell, Rise an 1 I M Re ty G50 las new. 
22 in.x9 ft. Perkins, Plain Rest; Al order. 

26 in., raised to 29 in.x10 ft. Perkins, Plain Rest; Al order 


PLANERS AND SHAPERS, 


24 in.x24 in.x6 ft. Pease Planer; Al order. 





30 in.x30 in. x8 ft. Hewe & Phil liy < very fin tool; Good as new, 
28 in. x28 in.x7 ft. New Haven: Gir le 

37 in. x40 in. x9 ft. Enterprise Machine Cx yd order, 

41 in. x36 in.x1O ft. Ne « Have eee order 

6 inx36 in.x9 ft. Whit omb ; Alt 

24in. Hendey Friction Shape Go 

16 in. Prentice Friction Shape r G 

10 in. Boynton & P, Crank Shaper ; Good as new. 





MISCELLANEOUS. 






No, 2 Double Head National Bolt Cutter; Al order, 

No, 3 Pratt & W. Screw Machine, Plane; Al order 

No. 3 Windsor rew Machine automatic chuck, wire feed, com. 
plete r@oo das new 

No. 4 Garvin Geared Milling Machine; Al order, 

No. 1'4 Garvin Milling Machine FO0K v 

Two No. 21 Bliss Power Presse 

One No. 18 Bliss Power sree e+ Gor 

One No. 19 Blis 8 Po we ots, ; Goe 

One No. 3 Stile 





r Pr Al order 
One 3-Spindle Slate » Drill Pres s; Al order. 
Write for a complete list of 500 New and Second- 


hand Tools ready for delivery. 


THE GARVIN MACHINE COMPANY, 


Laight and Canal Sts., New York City, N. Y. 


SECOND-HAND AND NEW MACHINERY 





Planers. 54in.x244 ft.2 Heads.| Planers. 26 in.x7 ft. 
ve 42 in.xl6 ft. ae 25in.xd tt. 
by 36 in x12 ft. 24 in. x5&6 ft. 
“ 31 in.x8 ft. 22 in.xh ft 
- 30 in.x7 tt. 20 in.x4 ft. 


80 in. x18 ft. Engine Lathe Geared Face Plate. 

60 in.x45 ft. Double Engine | athe 

52 in. x35 ft. Engine Lathe Horizontal Boring Machine, one end. 
30 in. x28 ft. Pond Machine Tool Co Shafting Lathe. 
36 in. x16 ft. E ngine L athe 

33 in.x27 ft. 

32in. x12, 14, 16, 18 ft. Bed 

28 in.x22 ft. Engine Lathe. cheap 


New Engine Lathe. 


25in.x12, 16, 20 and 24 ft. Bed New do do 
21in.x10, 12 ft. Bed. do do do 
20in.x 5,6 & 8 ft. do 2d Hand do do 
18in.x 6,7&8 ft. do New& do do do 
I7in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 
14 in.x 6 ft do do do do do 


Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in. 
15, 16, 18, 25in.Crank Shapers. | Wheel Quartering Mach., 
20, 24, 26 & 30 in. Geared Shapers Double. 
20, 22, 24, 28,30 & 36 in Drills. No. O Turret Lathe, 
Bolt Cutters. Am. Tool and Mach. €o., 
8 and 13 in. Stroke Slotters. 24 in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. LP. & W. Millers. 

2 Spindle Drills. Garvin. No. 75 Bliss Press Geared. 
O’Brien’s Boiler Head Flanging Mach.; Gear Molding Mach. 
1100 and 3000 1b. Bement Steam Hamme r. 

100 lb. Steam Hammer. 
40 H. P. Vert. Engine. 
ll in.x18 in, Hor. Engine. 
14 in.x36 in..16 in.x42 in. Corliss and 16 in.x48 in. Brown Eng. 
300 H. P. Westinghouse Comp’d Engine 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


SEND FOR 
N.Y. 8.8. P. Oa. MARCH List, 
Al Order 








SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfg. 
Co. Sample sentonapplication. 


THE J. 6. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. |. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 

















Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 


REMOVAL 


MAY ist to 


14 DEY STREET. 


We will close out at low prices previous to time 
of our removal the following 


SECOND-HAND MACHINE TOOLS. 


Engine Lathe, 43 in, swg., 10 ft. bed—Screw Feed, Cpd 
Rest, and 43 in, Face plate, Price, $200. 
Engine Lathe 24 in. swg., 5\4 ft between centers—Hollow 
pindle, 1% in, he rhe and complete with Chuck, Al order 
Engine Lathe, 22in swe 10 ft. bed, Cp 1. Rest ana Cro “es ed. 
Engi Lathe, 20 in. swe, ft. complete with Ke 
un i Screw feeds an agin Ghaskcuatk Pe orse): dl order, 
Engine Lathe, Xin. x & ft. om plete —Hol. ag BR Pe a. 
in koh. (Lathe & Morse). $100 
16 in. x 7 ft., (old style) ™ $50 
r 16 in. x 8 ft. with Chuck, ‘ modern Al 
Chucking Lathe, 22 in. x 7% ft. with Rest and Bars, Price, $60 
P sail - 22 i n. X 4 ft., ce smplet », (Wood & Light). Good 
. 24 in x 6 ft., “new heavy pattern.” 
ie jin x & ft. : latest pat., ex. heavy. Good as new 
Shaper, 6 in.stroke, 22 in, feed, complete. Good, Price, $80 
: vm. “ ** Crank Motion ” complete Good order 
13 in. = extra heavy. - 
13 in trav. head with 60 in. feed, complete 
with two tables and circular feed, ex. heavy Good order 
: 20 in, stroke, crank motion, extra heavy. Al order 
Drill, Sin wheel feed, (Putnam). Price, $35 
20in new, ‘ $55 


32 in. back gears and auto. feed, complete. 
Upright Boring and Turning Mill, 38 in., complete, 
ng Drills, 3 spindle, (Garvin) Good order. 


Slotting Machine, 8 in 
Key-seating Machine 


stroke. modern style, com 
for pulleys and wheels, all sizes, o 





Brown & Sharpe No. 5 Screw Machine, 1% hole, with auto. 
Chuck and Chasing-bar. tood order 
Brown & Sharpe Turret Chucking Machine Al order 
Bolt Cutter, 144 in. reve. die h ad, Price, $50 
Bolt Cutter, for accurate thread cutting, 1% in., with dies and taps. 
Eberhardt Tool G rind : whe el l4in., and pump. Price, $60 


J. 


SUCCESSOR TO 


E. P. BULLARD’S 


N Y. Mach’y Warerooms, 


J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 








ALL KINDS IN STOCK. 
Manufactory, SREFFIELD, ENG. 

Chief Am, Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a ce ntury ago. 


FOR 
TOOLS, 
DRILLS, 
DIES, &¢, 














VANDERBEEK'S 
Comaineo Universat BorinGc AND 
Miciing Macuine. 

Bores AccuraTety To .001 
WITHOUT GIGS. 

THE STATES MACHINE CO., 
HARTFORD, CONN. 














INo. 21 


TRAVELING CRANE. 


CAPAC'!TY, 3,000. 
PRICE OF MACHINE. - - $100.00 
Timber, Bolts, Track Iron for overhead frame, 11.50 

Send for Illustrated Circular, giving full details 


On Wood 


Overhead Beams. 





PROVIDENCE, R. I., U. S.A. 


T. SHRIVER & CO. °22.6 oou,5" 


NEW YORK. 





ELECTRICON 


The Best Anti-Friction Metal in the World. 


FOR ALL, 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 


SY 
oy 


Pirrsaurcn. 
Cricaco 


New Yorn 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





A NEW boro PLATE. 








THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. The dies are our 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


Each Stock js of 
Several sizes 
SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: it & 13 Oliver St. 


"R. MUSHET’S SPECIAL STEEL” 


BAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


BB. M. TONES ce CO., 


NEW YORK: 143 Liberty St. 





910 5 in, SWING = 


Modern | esign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MANUFACTURERS OF 
*. 1 ~ 


AND OTHER 


SEND FOR we 
CATALOCUE E. 






FITCHBURG Sg te 


Horizontal Rote and Drilling 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


FITCHBURG, 
MASS. 





LATHES. 


CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
EMERY 
BUFFS 


List “J**» ON APPLICATION. 


FRASSE & CO., 


90-94 PARK ROW, NEW YORK CITY. 


FOR SALE. 


A Roney Mechanical Stoker. 
In use only a short time. 


MATTHIESSEN & HEGELER ZINC CO., 
La Salle, Illinois. 











Stover Power Hack Saw. 
Cuts off any Size or Shape of Metal 


UP TO 4% INCHES 

No skill required to run 
it. When bar is cut off 
the machine automatic 
ally lifts the saw from 
the work and stops. 

The pressure on the 
saw is much greater on 
the forward stroke than 
on the return, 

This is the Most 
Practical Machine 
forthe Purpose ever 
offered to the trade 
. No shop can afford to 

be without it. 
Satisfaction Guaranteed. 

Price, $25.00. 


STOVER NOVEL -TY WORKS, 
23 RIVER ST., FREEPORT, 


FOR SALE. 


To settle estate of C. G. HUDNUTT, deceased. 
Big Rapids Electric L ight plant, Thomson-Houston 
system. Finest water power in Michigan. Com 
mercial and street lighting with city contract for 
all street lighting by yearly contracts. No other 
plant in city. City of Big Rapids has population 
of 5,500 people, and is county seat of Mecosta Co. 
The chance of a lifetime, and must be sold to 
settle estate. Part payment and time on balance. 
Address for information J. D. HAZLET, 

HUDNUTT FOUNDRY AND MACHINE WORKS, 
Big Rapids, Mich. 





ILL. 








QUINT’S 


of Drill. 





revolutions. 





45 BROADWAY, WN. Y. 





TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 


SIX DRILL SPINDLES and only the 
one in use revolves. 
Any speed instantly from 250 to 2,000 


Drills and Taps without moving work. 
Capacity from 0 to % 
SEND FOR CIRCULAR, 


O. QUINT, Hartford, Conn. 


inch. 















“8 


Bn i 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 


VARIETIES FILES 
iX. F.] & INCREMENT CUT FILES. 





7 BERLIN IRON BRIDGE CO. 


Our New Catalogue of 


over 300 pages, illustrating 


and describing a large number of Iron and Steel Build- 
ings, Roofs and Bridges designed and built by us, is 


now ready and will be mailed on application. 
Office and Works, EAST BERLIN, CONN. 





SOFT GRAY IRON CASTINGS. 


From 1% oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 





TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This is done by using our 











PERE RSE SS Ta Saas steers 
iw 
es 


ALUMINUM REDUCING WHEEL 
Lightes - and coy) Forte c ad. a tion a -“ de. Fore we meme sand 
prices address KS TOO 
Cor. Spring ay aes a. p Ra. oH Ohio, “i s. as 















SEND FOR CIRCULAR. 
THE GEO. BUBNHAM CO,, Worcester, Mass, 


MOFFET PORTABLE DRILL. 


UNS Weighs 42 Ibs } 
UN URPASSED lens from i to 
ASA ia 


1% inches m 
REAMER. 


eter. 
Will work in 
any position. 












Runs with Steam 


Ups 
— Manufactured by 
J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK 


Send for Circular, 





f = 


EDUCED PRICES OF 


——s 
ea St ltt 





» LECOUNT’S LIGHT STEEL DOG. 


7 [e. 





INCH. PRICE. | No. » INCE. PRICE | 
. % $ .35 $1.10 
| H M6..5. 60 ens all set of 8—5.50 
3 34 50 | 9.. QW 1.40 
| 4 1 Wim . 8 1.50 
} 1% 5 | 11 34%... 1.70 
t Ile 85 | 12 4 1.90 
134 1 00 | Fullset of 12—12,00 


Ww. LeCOUNT, South Norwalk, Conn. 


ow are for sole by CHAS. CHURCHILL & CO, L’t’d, 21 
idon, England. 











ob je 
Mae 


does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


96 TO 106 BATES STREET, 


sum, Favwoancn & onron Ob, 


WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, 


Treadles, Cocks, or any of the 
ctionable features common in this class of 
hine. Truing Device, which is inexpensive, 
The whole 


Send for 


LELAND, FAULCONER & NORTON 6O., 


DETROIT, MICH. 





GOULD & EBERHARDT 


U.S. A. 


NEWARK, N. J., 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’ PATENT 
DRILL PRESS AND TAPPING ATTACHMENT, 
STANDARD DRILL PRESS. 

Double Triple Quick ‘ Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS. 


Write for Circulars. 





Dri ¥ Pre with Automatic Sepeies At 
tchment and Compouna Labl 








THE 


LODGE & SHIPLEY ¢ 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 


CINCINNATI, O., U. S. A. 


ENGINE LATHES, 


TURRET LATHES, 
DRILLS, 


CYLINDER BORING MACHR 


PULLEY LATHES, 
TAPPING MACHINES, 
ENGINE DETAIL mame. 











AL =F <3 J 


XXL SSB Bie e2 ZI 'IEDALS, 


ODA yy 
HE LY 


LD: 2 Appa IE ZIONS 





BUFFALO FORGES. 


LEA EIA FE IIIS IIS EEA 


BUFFALO FORGH CO., BUFFALO, N. Y. 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING 
& ALUMINUM COMPANY, 


NEW YORK. 


LOCKPORT, - 


Offer Pure 
Sheet, 


Aluminum in Ingots, Slabs, 





ri AERATED FUEL COMPANY'S SYSTE 


Gives the best oil fire. Does not increase insurance. 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, \ew York, GILBERT ¢ 


200 plants in use, for 50 varieties 


ork. Forgingand Tempering aspecialty. 
«& BARKER MPU -CO., General Agents for the 





Send for Catalogue t« 
US SP RINGELELD, Mas 


Wire and Castings at lowest market 


rates, 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
_CHEAPNESS and GREATEST EFFICIENCY, 

Can be put on without 
disturbing the shaft and 
| with the bushings will fit 
| various sizes of shafts 6’ to 

| 60’ diameter in stock, 


COOKE & CO., 


MACHINERY & SUPPLIES. 
163 & 165 Washington St., New York, 
HEADQUARTERS FOR 
Edison Hangers, Williams Leather Belting, &c. 
Mention AMERICAN MACHINIS®. 











HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


"Our New and Revise d Catalogue of Prac tion! and Scien 
titie Bo oxe, 08 pages, &vy and our other Catalog one 


culars, the whole Overhnig every bran +h of Scien appliec 
to the "Arts , Sent fre >and f of age to any one - ae 
part of the world wh< S wile Furaie th his address, 





THE FOK PATENT OPEN SIDE SHAPER. 


No spring!ng of ram 
No overhang'ng table 
Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
justed 1-16 in. or 24 in 

No Screws to Monkey 
with. 

Powerful, Quick, 

Accurate. 

Write for Circular, 


j | ia t} THE FOX MACHINE C0., 
ce. <a ~. 325 N. Front St. 
PPAR TTT ? GRAND RAPIDS, MICH 























wa, SAW 

i” * Cutt ting 
4’ Hot Iron 
or Sted! 


A. R. KING MFC. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 









WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 





Heavy Machine Castings. 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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ian een ee a eed 


Corner Lake & Kirtland Sts., Cleveland, 0. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. b2'onse victors sto teneon, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND — 








Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
| Compression Wedge Coupling. 


SENT ON TRIAL. 








Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discount.an@ illustrated Price List of 20 sizes. 


R. J. STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.8., Canada or Mexico, for —- 
or single copies, 5 cts. each, postpai 


_ THE J. L. TAYLOR {oxc.nanutactarers. 
re, =PIPE AND NUT WRENCH. 
1e6 § mur wenn gg) 


R & CO., SOLE ACENTS, 
nd 103 Duane Street. New York. 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This vaiuable series of 98 articles 
» copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.8., Canada or Mexico, for sae 
or single copies, 5 cts. each, postpaid. 





ADDRESS: 


American Machinist, 
2038 BROADWAY, 
NEW YORK. 






























Send for Circular. 





MONEY SAVED. 


Comernep Driwt ano Counrersmvx ror Cenrermna Larue Worx 
Size of body 8-10 in.: Drills 4 in. and 3-82, or same size each end. 


15-64 in.; * 8-100 and 7-100, 
= 13-64in,; “ 1-16 inch. Price $1.50 per doz. 
6. T. SLOCOMB & CO., Providence, KH. |. 


PS Gi COIN 


Fine custings by new pressuie procest 
ual to hand cut work in Bronze, Brass, 


U. S. STANDARD 


SHEARING 


PUNCHES 


For all kinds of Riveted Work. 
1. P. RICHARDS, Providence, R. I. 











(Sy clipe New Illustrated Circular. 
‘+ ry 


= THE HILLES & JONES CO., 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


curt sHows our SINGLE SHEAR WITH CRANE. 














MASS. 


Dry 
: hag 


CORDON WORCESTER, 
' 

















tEEL PRESSURE E BLOWERS, fa » FAN BLOWERS. 
EXHAUST 
LEVER & CRANK BLOW ERS, 
‘PORTABLE FORGES. 
RE BENDERS & SHRINKERS. 








MITH'S LEVER FORGE 





x “THE CHAMPION BL 


Bota ad Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 

Pe, Bolt Cutters, Bolt Pointers, 

Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 

Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. — 























Aluminum, and German Silver. Machin 
ery Name-Plates 6 cents per sq. inch 





The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery... For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


85 Water Street, BOSTON, MASS. 








Also, 





MECHANIG 


need know how to read and write. 
FREE Circular to 


DRAWING TAUGHT BY MAIL 


Mecuanics, Mining, Prospecting, Arithmetic, ete. 


DIPLOMAS Awarded. 
THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


To begin, students only 
Low Prices. Send for 








=| THE VERNON COUNTING REGISTER. 


~  Positi\ Motion,Steel 
Gearing, Brass Wheels. 





FFEL&ESSER Co : 






at 





NEW YORK Absolutely Accurate 
AND CHICAGO. at High Speed. 
Manufacturers of 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting one 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 





Drawing Materials, 
, Surveying Instru- 
ments, &c. 


How 0 COMPUTE THE HORSE POWER OF A A STEAM E ENGINE, 








Use the A 8 ? ) 
ator, which give it. at once for any Cuteofle Price, a.00,| THE DAVIDS MACHINE WORKS, 
Published by KEUFFEL & ESSER CO., New’ York, MANUFACTURERS AND SOLE AGENTS. 


(Branch, Chicago), 


Socata Materials and Surveying 
nstruments, 


Orrices: 129 WORTH ST., NEW YORK 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


E S22 Builders of WIRE FORMING MACHINES 


f With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in shape to those shown in the cut herewit h. Also similar articles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
— prices for either machine or the goods, whichever may be desire 


2°” Bicycle and Labor Saving Machinery a Specialty. 
E.W.BLISSCO., 


1 ADAMS ST., BROOKLYN, N.Y. 
Western Office, 
Presses 14.N. CANAL ST., 
’ CHICAGO, 
Punches, 
Drop 


Hammers 



























Shears, 


Dies and 





‘syIOM PUL 32g0 











"Wd ‘VIH@’‘140V IIna4a 
‘9339.38 IOCIIA puw ptz 





Special 
Owing to : 
Our Improved Fa- Machinery, 
cilities for Manufacture we 
Offer Our Nos. 10,12,1234, 18,19 & 20 Presses 


AT REDUCED PRICES. 


THESTILES & PARKER PRESSCO., 


THE HENDERSON MACHINE TOOL 60. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc, 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited. 












Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 





SEND FOR \\[t \W/ CATALOGUE 
ENCINE LATHE.|< m NE : e 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S. A. 











PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 























Compact and Cheap ; also Portable Forges, Tuyere 
ry Nonpareil Ratchet Wrench. ” lrons ond Foundry Blowers. sa 
o 2 4 
= These Wrenches are much more ® neat 
= easily and readily adjusted and con- & 8 : 
ag trolled than any others, can be made Be iM, 
2 reversible instantly without removing = a | S & 
uted from their work by throwing over the 7 a es 
lever in slot of the handle. D PO Ps 5 
3 The Set of Combination Tools No. 1 > 8S ah 
= includes the wrench, two sockets, one & ¢ ~w “=e 
= for screw-driver, bit or reamer shank, } a 2 <3 
_ — | een & 
2 BBs 
. = oe 
with wood handle for same, and Paws 
ane socket for drill shank and feed ° e ee 
nut. The jaws on this wrench - oe s3e 
open from ¥; to 1} inches. oe | 7, 4 
Send for Illustrated Circular and % ees 
Price List. = EE os & 
o_o 
The Keystone Manufacturing Co., . ual 
312 TERRACE, BUFFALO,N.Y. me «was 
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Absolute Safety from Destructive Explosion—Righest Attainable Economy of 
Fuel - Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main- 
tenance—Fase of Transportation and General Efficiency are among the advantages 
possessed by the “ Wharton-Harrison ”’ form of boiler. 

Send for Descriptive Pamphlet— Drawings ee, and Estimates promptly 
furnished for any amount of power from 4 H.P, up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


ATLANTA, Ga, 


z NEW YORK, N. Y. 
9 No. Pryor Btreet. 


41 Dey Street. 


THOS. H. DALLEIT & CO. 


York Street & Sedgley Ave., Manufacturers of 


Philadelphia, Portable Drills, Hand 
Drills, Boiler Shell Drills, 
oe TaN Light Drill Presses. 


ELECTRIC MOTORS 


Coeeey adapted for driv- 
ing Machine Tools, Cranes. 
Elevators, Pumps, Presses and 
other Machinery. 
ELECTRIC GENE- 
RATORS, 
s For installation of Complete 
Power Plants. 


THE ONEIDA MFG. CHUCK CO., 


NEIDA, N. Y., U.S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 















y 

















< BEVEL GEARS, 





TEMA P PTET TyTN Try 
a. J cortivateicrtonD svRACUSE.N.Y 3 is 
ff bid tb Cut Theoretically Correct. 





For particulars and estimates apply to 


MACHINISTS’ SCALES, HUGO BILGRAM. 


PATENT END GRADUATION. 


MACHINIST 
We Invite Comparison for Accuracy with all others. Successor to” 
EVERY SCALE GUARANTEED. SEND FOR LIST. BREHMER BROS., 





COFFIN & LEIGHTON, SYRACUSE, N. Y. 440 N. 12th St., Philadelphia, Pa. 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 














AHA A 
2343 & 2345 
| Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
HIGH SPEED POWER 













eae 
* TRAVELING CRANES. 


| DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 





MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 


Send for Circulars PHILADELPHIA, PA. 


and References. 











C U T THE ERIE KEY-SEATING MACHINE. 
MANUFACTURED BY 
THE BURTON MACHINE CoO., 
302 Peach St., 

WITH OUR —. Pg ne Pa tage 
Portable Key + Seat- 

NO. 3 FLEETWOOD SAW tng Machine. “which 
Fitted for FOOT or STEAM POWER. machine shop. "jurements of, 8 






A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, a — — 


2 7-16 inches Arbor works in all bores from 2 


with one, two or three Arbors as 
desired, to cut any width of key-seat 
up to % 1-2 inches wide, 
1 15-16 inches 
fin all bores from 1 
inches to 3 inches diameter, 
ts seats 12 inches 


Arbor works 
15-16 


7-16 inches to 





WILMINCTON, DELAWARE. 6 inches diameter, and cuts seats 16 inches long. 
sf “3 4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
FOR SALE BY 14 inches diameter, and cuts seats 26 inches long. 
imi With an attachment for the purpose seats can be cut in holes 
CHAS. CHURCHILL & CcO., Limited, as small as 1 inch diameter, by one passage of the cutter. 
No. 21 Cross Street, Finsbury, London, England, If the work is heavy and too large to be placed on machine it 
can be detached from stand and used as portable machine, 





eae 








The Sample 


Heater 
Tells the Story. sir 


iahrenheit. 


500,000 H. P 
Prices low 


faction universal 


_Asample of Dixon's pure, flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


sold. 


Satis 


The National 

Pipe Bending 

Co. — 
S2 River St. 


















BSeVVssessssessess 


New Haven, Ct. 


Soesesesesessseseseee 








Westeott Chul Gi?" Oneida Steam tog ote LL 


Manufacturers of all kinds of Under Westcott’s Patent. 


_ | Capacity Little Giaat Improved & ** Double Grip.”'| 
LATHE Extra Strong Screws 






No. ahaa Holding Drills. 
1% inch, am 0 to 


\ inch. 
2% 0 to ‘ 


—AND— 
| ™ 
DRILL, | 2 
8% Otol 


moh 
we 








| 2% 4 * to - 
: 6 = Oto ly inch, | 
6% vias 0% aad 
CHUCKS. 5 7 1 Stow « | 
Made in Twenty-two Sizes, from 
i and CHEAP. 
Catalogue description of all classes of Chucks. 


| 7 Py — 
SEND FOR ILLUSTRATED CATALOGUE. 
4 inch to 42 inch inclusive. 
DURABLE, 
The E. Horton & Son Co., Windsor Locks, Ct., U.S.A. C Hi U C iM 
We have just added to our line of patent Face-Plate Jaws an 8 inch. 


ACCURATE, 
Heavier than any other Chuck made. Send for 60-page 
OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


We now carry 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD, CONN. 
LATHE AND DRILL CHUCKS. 


fa 
awd 





Buyers should note quality first 
and then priee. We have made im- 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims. 
We carry a large variety in stock, 

r and design chucks pen | chucking 
} tools for special purposes. 
+ you read our late catalogue! 
SECTION INDPT: ‘ 


UUM 





Have 





PEQ DRILL. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 










SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 
—Also, DRILL CHUCKS.— 


SKINNER CHUCK CO., 
NEW BRITAIN, CONN. 


SN Jordan Planer Chucks, 


we SEND FOR CIRCULAR. 


——— Cc. W. JORDAN, 
<a v7 4 Wayne 8&t. 
WORCESTER, MASS, 


Chucks stu 


» CHUCKS 


ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., foi free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 
Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, vr., Nueu Promenade, 


SWEETLANG +" 





TALOGUE. 











Berlin, Germany ; Selig, Sonnenthal & Co., 85 Queen pt al 
Victoria St., London, E. C., England. DOM une Aonen 
4 a i é . 





Strongest. Easiest tochange. Best finish, Reversible 
Jaws (patented) giving 5changes including every possible 
desired positions NEW CATALOGUE, illustrated, sent 
free. Liberal discounts. Prompt shipment. Address 
WM. WHITLOCK, |! ANUFACTURER, 
132d Street and Park Ave., New York City. 


HEASHELL FLUE WELDER 


Will weld any size flues 
in superior manner, the 
weld being ‘ 
perfectly 
smooth in- 
side and 
out. Welds 
200 loco- 
motive flues per 
day. 

Send for circular 


HETHERINGTON 
& BERNER, . 
Indianapolis, Ind. 





CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | oeraciy, 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
> quarter turn belts and 
-4bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 
————— 7 


GIANT KEY SEATER. 
Rack-Cutting Attachment 
Key making Machines. 
VALLEY MACHINE CO, 
SAGINAW, MICH 
The Falls Rivet & Machine 
Co., of Cuyahoga Falls, V., 
have a Key Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respect. L. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
familiar with the principal 
- Key Seaters, and that the 
Giant leads them all. 
AGENTS: Charles Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNOHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 




















worssaL+ss, 




















The W. & $. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS, 


204, 206, 208 & 210 E, 43d Street, New York. 





Plain Press. 


~ Low Jack. 








PUTNAM. 





Machine 


FITCHBURG, 


METAL WORKING 
MACHINERY. 


STEAM ENGINES, Etc. 


AMER [CA N 





MAUS INIST 
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MACHINE CO.| 
MASS. 


Tools, 








SPECIAL 


10 ft., 12 ft., 14 ft., 16 ft., 


WHEEL AND ARMATURE 


LATHES. 


PAWLING & HARNISCHFEGER, 
Milwaukee, Wis. 


HURLBUT’ oo Patent Cut: 
ting-off and 
* — Centering 
——= Machine. 


Sizes, 2’’, 3’, 4’”, 6'’, 6’ 
MADE BY 
HURLBUT, ROGERS 
MACHINE CoO. 
South Sudbury, Mass. 

Ma Chas. Churchill & Co., Ltd., 
: Agents, 21 Cross St,, London, 
a England, 
















ARTHUR'S PATENT, 1891. 


ARTHUR’S ‘UNIVERSAL’ ROPE GRIPS, 


For attachment to hand rope of any kind of hoist. 
Fitted with * Arthur's Swivel’ Journal Boxes 
Illustrated Catalogue on application. 


THE ARTHUR CO., General Machine Works, 





86 JOHN ST., NEW YORK. 





A. FA L K E N A U, 
1 ith ain & Ridge Ave., Philadelphia’ Pa.. 


ANUFACTURER OF 
SUP ERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed, 









pHAMILTON 
MAGEE 100 (0, 


N. E.Cor. Water & Market Sts 
Hamilton, Ohio, U.S. A. 


ENS) MODERN 


hep | re 
16°’, 22’, 26’’, 32’” and 36” 
| \ 


Back Geared oul Power Feed 
sai 
= 


we, A SPECIALTY. 
<a »— QORRESPONDENCE SOLICITED. 
Back Volumes of the 


AMERICAN MACHINIST 
for 1880, ’82, °83. 84,795, “87, °88, °89, 90, “¥1 and *92. 
A FEW MAY STILL BE HAD 
Address AMERICAN MACHINIsT, 203 Broadway, N. Y 














SEND FOR CATALOCUE. 


ORRASTER MACHINE SCREW CO 


Manufacturers orset, ¢ Cap & 
‘Machine Screws, Studs, etc. 














poe __ AMERICAN 


Send for Catalogue, 








~ No. 80 Nass 


GAS FURNACE CO., 


AND 


OILGAS PLANTS 


CAS BLAST FURNACES. 


e . . . 
Estimates made for any mechanical operation requir 
ing high, even and controllable temperature. 


au STREET, New YORK. 





“|THE INGERSOLL MILLING MACH 


ILLS. 


ROCKFORD, 


, 24 in., 36 in. Slab Milling 
Machines. 


15 in., 22 in. Mac 
zontal Boring 
36 in.x36 in.x8 ft. Slab Milling 


Weight, 22,000 Ibs. 


_— Cutters : pe A size or Shape. 





PAT. DEC. 24,1889 


Machines. 


INE C0. 





hines. Hori 








THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 


Manufacture 
The Best 









and Most 
Complete 
line of 
Hand 

And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


a7 Send for Catalogue. 





<gpC.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


[S POST, 


So Nein 
Williaa 


From the 
——_-_ smallest to 
thelargost, 











»> BICKFORD 
PALL and T00L (0, 


BUILDERS OF 


. UPRIGHT RADIAL 


AND 






Universal Radial 
DRILLS. 


Boring and Turn- 
ing Mills. 


3 PIKE ST., 
CINCINNATI, O. 








PRACTICAL MANAGEMENT OF 


C1. 0: tovwamas AND MOTORS.’ 
Illustrated. 
+“ 


ldress,§ ELECTRICAL REVIEW. 
13 Park Rew. N.Y. 


ah BALLS 


in stock, sizes to 4’ 





i" to 
to order. 
Circular and Prices on Applicatio 


Grant Anti-Friction bl th 
Fitchburg, Mass,, U. 8, A. 

















noi = 


























rim 


——\ Sr a 





WORKS: CINCINNATI 
NE VV YOR 


Ve (8 , ( ANAS 
Ce, ca S 


CHICAGO. 











OHIO U. 
BOSTON 


S. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














PUNCHING e* SHEARING MACHINERY 
7° BOILER MAKERS ROLLS. > 


Vw Doty Manuracurwig ©- 4) 
Janesville ne 











_ Wels. | Fee i 








SEND FOR CIRCULAR. 


D, SAUNDERS SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~{” Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. ¥. 





A OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 








NEW PATTERN 30-INCH ENGINE LATHE! * 





MADE BY 


FD, RUE) C0, 








WORCESTER, MASS. 





SELLING AGENTS: 


Manning, Maxwell & Moore, 


Ill Liberty St., New York, 
and 60 So. Canal St., 
Chicago, Ill. 


We make a x apecily of ENGINE LATHES from |2 to 30 inches swing, 


2 BY 24 FLAT TURRET 
ee ii 















Send for 
a CATALOGUE 
for °92. 


JONES & LAMSON MACHINE co., 


Springfield, Vt., 


MA CHINER 
For Reducing and Pointing Wire, 


| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


4 For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, 








——" 

















a SLIDING CALIPERS are the best Measuring In- 
= strument made, give them a trial and ne 

= convinced, Harden i. 

2 graduated i mF 100 th 
. 3 eg and 1-64th pe id 
s osu shordy uta and 1-l6éth, warrant 
=| ed first-clas and 
2 

So accurate. 

i] 

3 Vernier and Metric Mea to Order 

é are low ¢ wd mu ca t afford be witho ne, 
& yur dealer zs it, or send for circulars and prices to 
3 

a 


E. Gc. SMITH, COLUMBIA, Pa. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


* Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & | & C0., Lt'd, 
21 Cross St., Finsbury, London, 








Aa BORING AND 
a TURNING 
ee Hills 


4,6, & 6 Ft. Swing. 


H. Bickford. 











Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO.. 


New Haven, Conn. 








American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


==ee, SHELL 
== + REAMERS 


54 inch to 5 inch. 








JAMES A. TAYLOR & CO. 








(CT avait avat-W iim 





The. _Escinnailling Ane $ 0. 


UE Macs 


) UNIVERSAL CUTTER, «y's 
6 REANER GRINDERS. 





shies 


corererehi 


Pay 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tod) 
for all Bench Wood. 
workers, Latest and 
Best Design. Infringe Ts 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich 

STOCKS, NEAVE & cO.,, 
Manchester, England. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DE'TROIT, MICH. 


| BARKER’S IMPROVED. 
CENTER GRINDING MACHINE. 


| Price, $10. NOGAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 



























PRENTICE BROS., 


WORCESTER, MASS 





REDUCED PRICE. 


On account 
of the econo- 
my resulting 
from the 
manufacture 
of our Uni- 
versal Tool 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efliciency of 
the machine 
by supplying 
all attachments. SEND FOR CIRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 
CURTIS, 
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WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





























A, tp, 
“ep Gay, 
AND \ %, Ue 
: Y, “5 
Flask Making Machinery oD. >, 
ONE OF OUR SPECIALTIES Gy 


C0! Lt GR ovr FITS A LEADER. 


J. A. FAY and EGAN CO. > y 


239 to 259 W. FRONT ST., Cineinnati, Ohi 















MAULE'S "SKELETON" PIPE DIE, 
PANCOAST & MAULE, 








Philadelphia, v. S. A. 











MULLER LATHES 





PATENTED. 


Wt ai ees 
BRADFORD MILL Co., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CoO., L’t’d. 
21 Cross St., Finsbury, London, E. C. Eng, 














nae} rowed LATHES 


For Electrical 
® and Experimen- . 
Stal work. For 















. Tool Makers. For general Ma- 
4 chine Shop Work. 


High grade to ols ; olegant in design, superior in con- 
poy stion. st fo »t power lathes made, and qual lity 
sonsidered the che 24 pe st. Send for catalogue and price 


W. F. & JNO. BARNES CoO., 
1995 Ruby St., ROCKFORD, IIL. 


CHAS. CHURCHILL & CO., Ltp 
21 Cross ST., FinsBuRY, LONDON, E. C., ENG. 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


Sz MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


a Turn Tables, Testing Machines, Shafting, 
: Pulleys, Hangers, Couplings, Etc. 











= i ry Tsun i). TABRINO 
“Dose seg ance caret ton rote | eam! eland Tapping Attachment, 


“PUNCHES & SHEARS. 


HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
PRICES REDUCED. 


ar ba — a Ba ay one. ™ oe ires no 
i =. k. - aiioth ner. 

oy aijus table fr "ae. that 
enti fic ntc aie ally. 





Is free fr 
re re 


Send for aude, 





FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 


A new idea. A time saver. A tool to take the places of 
pone << a wed oh agen nt use for balancing Biner ys, armatures, 

otary aren @ So n general 
ee ware 0 ohie an xt ground. imp fo yp Bub 


Bain ntial 
TP: BOWSHER, South Bend, Ind. 


*ONnSO[BIUD MON I0J Pug 
WIWWVH Q3NOIHSND Y3M0d 
aout oof YSAO 








me... |NEW YORK OFFICE, 


Bowsher’s BALANCING pF fa we) 


THE BUFFALO STEAM PUMP noo” 


MANUFACTURERS OF BUFFALO, N 


STEAM PUMPS 


Fok ALG SERVICES. 
76 JOHN STREET. 


DIXON, 
ILL. 


aia. 








® THE MILLER STEAM PUMP CO., 


ANUFACTURERS OF 


| STEAM PUMPS for EVERY PURPOSE, 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNSAND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 





O4XVex 2a 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


mom, SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 







10XGX12 





SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, Vacuum PUMPS, ARTESIAN WELL 


24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. Pumps. Power Pumps, Etc., Etc. 


LOWVILLE IRON WORKS CO., “ows. 








MANUFACTURERS OF 















For Boiler "aay 
Hi 9 


purposes. 
a Send for 
es Circular, 












Work, } 
PulpMills, ¢/ 
















The DETRIGK & HARVEY | 
MACHINE CO, 4 


wage ie: Ma. 






Fy, The ve Open Side 
fs lron Planers, 


= 2 WRITE DIRECTLY TO US FOR 
CATALOGUE AND PRICES. 





at. KEY-SEAT SETTING GAUGE 


PAT Ania UNIVERSAL SCREW-CUTTING CENTER PLAIN and 
g-wvne aco, TWIST DRILL GAUGE UNIVERSAL 





BosTON, MasS. Send fo 





ILLING 
ACHINES 


of approved de- 


FOR 
Substantial, Well Made, 
Low Price, Patented, 





as. grade workman. 
eg Ship. 

a 4 =. KEMPSMITH 

id MACHINE TOOL CC.. 

“3 —_— i Milwaukee, Wis. 


onan ae st impr« 
ation or Whe ar ke Mig 


» “Sibley & Ware, 


- — SOUTH BEND, INDIANA. 








sign and high Re 





B la r RR 


ee PENBERTHYANUEC TORICO:MiEA — RC RTA] M\CH” ae 


[HE STANDARD REVOLUTIONS COUNTER] W. C. YOUNG M’F'G CO.,"°srs"" 
A. B. PITKIN MACHINERY Co. | FOOtLathes, Engine on 


SHEARS AND PUNCHES. 


ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 










Registers 2,000 
Revolutions 


The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 
MFRS. OF 


pay — the ‘Moore & White” 
Wace, Friction Clutches 


Cut- off Couplings. 


Send for Circulars. 





MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 











PATENTED MARCH 8TH, 1892. 


And Manufactured hy the HENDEY MACHINE CoO.,, Torrington, Conn., U.S. A. 





=e —Ssithe =Lathe. 
CHAS. CHURCHILL & CO., Ltd., Agents, 


THE NORTON IMPROVED SCREW-CUTTING ENGINE LATHE, 


Carriage Reverses for Screw- Cutting. ; 
Friction Countershaft also furnished with 


THIS LATHE 


Has a Hollow Spindle 17 
inch. 

Compound or Raise and 
Fall Rest. 

Power Cross Feed. 

Taper Attachment. 

Diameter Front Bearing 
27, x 4% in, long. 

Diameter Back Bearing, 
24x 34 in. long. 

Phosphor Bronze Boxes. 

Cuts Screws | % to 80 per 
inch. 

Feeds from 74% to 400 
cuts per inch. 

Particularly adapted for 


Tool-room use. 
London, England. 









21 Cross St., Finsbury, 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
a HIGH-PRESSURE BOILERS, 
> Complete Steam Power Plants of Highest Attamable Efficiency 
= hddress BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACCENTS: 


NE ’"S SALES AGENCY, H. T. PORTER, No. 10 Telephone Building, New York Cit 
= TE ING. dohe tnasene Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, lin. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
4. M. MORSE, 511 Commercial’ Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM LN Co., ALBANY, N. Y. 








ST cam Traps, @ STEAM Pl MPS 


fo AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


e Renewable Seat and Disc 
VALVES. 


AMES IRON WORKS, 
OSWECO, N. Y. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., aie a Hoy 


ew York Agency, 
13 Vesey St., N. Y. 
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~ Over 35,000 Engines in Use 


weeSEnyIOEAsLE STEAM ~ ENGINES 
. 12to 100 Horse Power 


Every Adapted to Heavy 
Continuous Work. 





Guaranteed to consume 25 to 75 per cent. less Gas a 
than anv other Gas Engine doing the same work. Tubular & Firebo: 
peng spd 


THE TWISS IMPROVED AUTOMATIC | ENGINE, 
ur 
1 NELSON W. TWISs, 28 Whitney 
Ave., NEW HAVEN, CONN, 










we New ( ‘ylinders put onto 
old engines, effecting asaving 
of 25 to 40 per cent. in fuel. 


Also vertical and marine en- 
gines. 


ENGINES & BOILERS 
Stationary & Semi-Portable. 
>a 8 to 25 HORSE-POWER. 
(a\ \ Sigh in Grade. 
Z Low in Price. 
f Send for Pamphlet. 
The W. C. LEFFEL co. 


Greenmount Ave., Springfield, 0, 








LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES, 


Waltham, Mass. GROWING RAPIDLYin FAVOR 
MEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus, 


BOSTON BLOWER CO., Boston, mete. 








ADAMS 


m Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”, 
The simplest and most Gerehis mee hine in existence. The thread. 
ing head is made entirely « fs No links, levers, springs, caps 
1 cases, bloc head. He ads 










ks or die rings in or ae ut the Separate 


eg - pine Furnished, “Wr ite for descriptive circular and price 


Be as Ciptict Wie co, 125 10 137 Res St, Chicagn, I, U.S, A. 


Agents for Gre aaa Britain, CHARLES CHURCHILL & CO., Ltd., 
London, E. C., England. 


2 The HOFFED Live-tieam hal Tata Furie, | 


Guaranteed to Prevent Seale in Boilers. 
= Using any kind of water. 


21 Cross Street, Finsbury, 





Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


“ORY TTIW ‘LOW WATER ALARM 


Protect your Boilers 
ger Nea s Centrifugal 


and your Lives. 
Steam Separator. Burn less coal, and 
ae have the satisfaction of 
to Engine 


feeling safe, by using 
Place 
rossi 


> ASHLEY’S ALARM. 


It will prove a good 
~ investment. 


> Ashley Engineering Co, 


136 Liberty Street, 
New Yoru City 
Agexte wanted in every State. 





For Supplyi id Dry Steam 
s, Dry Houses, ete, | 


Separator as close to engine 








anct s Ham 
he ater Gas nerator 
s where ‘Dry Steam ris necessary. 


re¥sTonE ENGINE aN MACHINE WORKS. 


ifth and Brttonweed Streets, Philadelphia, 


nd for all pe ar: 



















ea 
ae OF IMPROVED : 
Co ORLISS: STEAM ENGINES ie 


Temeceve PES, 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 








oo 


Contracts | 
TAKEN FOR 





WAYN Yoh 
PA 







(Tandem Compound.) 


HOENIX IRON WORKS CoO. 





MEADVILLE, PA. 
New York, 15 Sartinedt st 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


4 “Dick & Church” Automatic Cut-off Engng 


; Single, Tandem Compound, and Triple Expansion. 
4 “Horizontal Tubular and Manning Vertical Boilers. 


cy ENGINES 


wy WESTON ENGINE cO., 


aay ned POST, 





AUTOMATIC 
— SPE = QD 


HIGH PRESSURE BOILERS = 


AND yack Mag 





‘ : JULIAN SCHOLL & CO.. 126 Li. ty St., N.Y. 
MPLET POWER PLA TS ° a * " GEO. D. HOFFMAN, 82 Lake St., Chicage 
H.M. SCIPLE & CO. ah an sh Sts. Phila, Pa 





GG qe ATE Cn, TGs, ComBGUNRE 


OUR. GUARANTEE. WHO DARE MEET IT?. 


he engine shall not runone revolution slower oh 

hen. fully loaded than when running empty,and 6 @duce fy 

tion of boiler pressure fiom the Greatest to that necessary} \)'= 

to do the work,will not reduce the speed of engine one ; 

revolution. Any engine failing to meet this guarantee $m 
becomes the property of the purchaser Upon pdy-ame 

ment of one dollar Send for Catalogue. J HE 

({l41 Liberty St. New York. NY. 
Branch Offices. 412 Was ington Ave. St.Louis, Mo. PID 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 Washington St., N. 
46 N. 7th St., P > de tphia. 
v7 Havernill St., Boston. 


Fase mirc 


WAY, PA. 








28 W. Randolph St., Chicago 
99 Ist Ave., Pitts burgh 
1179 Race St., Cincinnati. 


me} [He CASE {OTOMATIC Gh PED AGINE 


SIMPLICITY, COMPACTNESS. 














Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 214 to 25 H. P. 


7 Manufactured by THE J.T. CASE ENGINE CO.. 


New Britain, Conn., WM. S. HINE, Gen’! — Mer. 


PIERCE & Lee ENGINEERING CO.,, Selling An for New 
ork and Export, 42 Cortlandt Street, N. Y. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
3 THE CONOVER MFG. CO., 95 Liberty St, N.Y. 











AiR COMPRESSORS WITH 
Compounpn Air Cy tinvers, 
AND Compounn Steam Cv -- 
INDERS WITH Mever or Cor- 
Liss VaLves. 


RAND DRILL C0, 
23 Park Piace, 

NEW YORK, U. s 

BRAN( “ee BS: Monadnock 

.. shpen ' 


AIR 


Building, Chie 
seto® re 316 isth St. LD 
oke Q.. Canad 





COMPRESSORS. Wr Shsites ii 


ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY sT. 
NEW YORK. 


Elevators, C 





ovvevors 





Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 


Dodge Chain, Howe Chain, ete, (Chicago-Link-Belt Machinery Co.) 
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BROWN & SHARPE MFG: CO., The PRATT & WHITNEY CO., Hartford, Conn. 


—— MANUFAC TURE—— 


DROP HAMMERS, 


PROVIDENCE, R. I. 


No. 3 PLAIN MILLING MACHINE, 


Compact, Powerful and Rigid. 

The work can be quickly placed 
in position and quickly moved after 
the cut is taken. 

The table is 9 inches wide, 27 
inches long, and has 15 inches longi- 
tudinal and 3-inch transverse move- 
ment. 


Weight, about 2,700 Ibs. 
The machines and tools described 
in Catalogue are usually kept in 
stock. 
-MACHINE TOOLS 
ON EXHIBITION AT 
23 SOUTH CANAL STREET, CHICAGO, ILL. 


FRED A. RICH, WesTERN REPRESENTATIVE. 


NILES TOOL WORKS, 


HAMIL/TON, OHIO. 


MACHINE TOOLS. 
| SCREW MACHINES. 


, For making all kinds of Set 
uuexteas Screws, Tap Screws and Studs. 

©’ Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 














No. 3 SCREW MACHINE. 


Machine Shops of atl kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 





136 & 138 LIBERTY ST. PHENIX BLOG. LEWIS BLOCK, 








INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 
Philadelphia, Boston and Ohioage. 

















BEMENT, MILES % CcO., 


PH ILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 







NEW YORK OFFICE, EqQuiTABLe BUILDING. 
GEORGE PLACE, Agent. 


THE ACME MACHINERY CO. 


CLEV oH 
Semple my 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 1 
Also “SEPARATE HEADS and DIES. —— 


FIRST PREMIUM CINCINNATI © CENTENNIAL. = 
APRIL ({3th. 


SPECIAL ANNOUNCEMENT, 


wow ace 


PRICES REDUCED 


ON OUR 


Nos. | AND 2 SCREW MACHINES, 


WITH OR WITHOUT WIRE FEED. 


IMMEDIATE DELIVERY. 










AT. DEC. 5, 1882. 
AT. DEC, 4, 155% 
PAT, AUG, 25, 1585 








NEW YORK CITY. 





Punching and Trimming Presses, Forging and 


Trimming Dies. 


Die-Sinking Machines, Hand Bolt Heading Machines 


ROLL GROOVING MACHINES FOR FLOUR MILL USE. 
Spiral Shear Punches, Solid Adjustable and 


Opening Die Bolt Cutters. 


‘Description and Selec Furnished on Application. 





PATENT BELT CLAMPS. 





THE BILLINGS & SPENCER Co., 


EIGHT SIZES, 


FROM 


8 TO 36 INCHES. 


HARTFORD, 
CONN. 




















WARNER & SWASEY, 


., MONITOR LATHES: 


IRON AND BRASS WORKING MACHINERY. 


CLEVELAND, OHIO. 


MANUFACTURERS OF 
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SEND FOR ILLUSTRATED CATALOGUE 











Lett W. FIFIELD 
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ENGINE LATHES 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


METROPOLITAN © INJECTORS, 


AUTOMATIC and 
DOUBLE-TUBE. 
THE MOST RELIABLE 


INJECTORS 
MADE. 







bcs tre 
OUBLE-TUBE 


SEND FOR 

CATALOGUE 
‘4893.’ = 

OFFICE AND SALESROOMS: 

No 111 & 113 LIBERTY ST., NEW YORE. 








LAIGHT & CANAL STS.,| m 





THE GARVIN MACHINE CO,, 


NEW CATALOGUE, JUNE rst. 


PRICES REDUCED 


Ais Wk L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN & GORDON, 


WORCESTER, MASS. 











J. M. ALLEN, PreEsIpEnvt. 
WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, Seconp VICE-PRESIDENT, 





SF ynOP FORCINGS, 


J. B. PrERCE, SECRETARY & TREASURER. 





SPUR- AND SPIRAL-GEARED 


(“ SELLERS’ MOTION ’’) 


ANE 


MADE BY 





The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 








20 SIZES. 

From 2 xe" 
to 96’ x72! any 
|length. 










SEE 


OUR ADVERTISEMENT, 


PAG 


HK 18. 


THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 





PAWTUCKET.R.|I. 





J.M.CARPENTER Bo 





Manufacturer 
—of-— 


APS & DIE 


TEREEED 








